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(54) HIERARCHICAL BUS SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the number 
of CPU's which can be connected to a system in the 
multiprocessor system. 

SOLUTION: CPU's 10-12 are connected to a bus 
bridge 30 through a host bus 20 and CPU 13-15 are 
connected to. a bus bridge 32 through a host bus 22. 
The bus bridges 30 and 32 are connected to a main 
memory 50 and an I/OF device 52 through a slave 
bus 40. Bridge caches 31 and 33 shared by host CPU 
10-12 and 13-15 are connected to the bus bridges 
30 and 32. The host buses 20 and 22 are split buses 
and CPUs 10-15 can deal with the split The number 
of CPU's which can be connected is increased by 
hierarchization with such constitution, and the 
deterioration of throughput and latency, 
accompanying hierarchization, can be prevented by 
the adoption of the bridge cache and by making the 
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(54) BWB/txs/xyA 



(57) [gtfj] 

[RBI ^r^^ya-tr^-y-vx^Alc^^T, ~>x^- 

[#&^S1 CPU10-12 teii&AX 2 0 £;fr L 
T/Uyj7y3 OJCjftRStt, CPUl 3-1 5te± 

xyj y>?3 0&tf3 2 t^Tfi:/U4 0^Lt^< 
>*^U 5 0^1/0815 2#»UtSft*. /uy 
'J7V3 0^3 2JCtt-ttl-€ r tl±fi:<OCPU 1 0-1 

2^13-1 5 ciotftirsns^u y y*t 

a- 3 IRtf 3 3#SEtt*tia. _t{£AX2 0&tf2 2 tt 
X7'J7h/UT*0, CPUlO-lSHX^'Jyh 

0»«RTIg<cCPU»c*«itA5i:tfet, 
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U 

7 'J * s>s»w\ 

«/uyu vs?STtt/t;ucT«se»ttu colli 

/*XfcBftE*<>*^U £»ttU 
WE^nty^Sltt/U KStfrSnfc h 5 >if y* ^ 

T\ 

-fey-*** 5/ ^aXliyU -y S?** *y S^OHaE*^— 
U 

v *, =l 7 n ^ # x h (cS^>^ TffiljBT -5 r t K J; 

ffi^^Dtf It* ^ is*. £.<D U^A^H^m 

3 ] fjfjfcJS 2 E«<0»JB/XX yXfATS^ 

cox^r- h^MES I yn h:n;M3S£-3«&fc*$^T\ 
yU^^^^tyS-oL^X^-h^lCO^^^, ±&<7) 
yp-tr^/th^-Vu/^a.^^Off^X^-h^ I KRjfc 

u 

^Dt7lf*t7ya^«0ft5Xf-"hSSX« I 

^ n t y It* t y y a Offi D S5 Xf - h S S Xli I \Z 

y y + 1 y vaOXf - h^M^CIi ±{£gd 
y a -tr y -3-* ^ y a. *«f^T<0 X 7=— h 0 f#£ <fc 

C»*«4 ] fltjRQi 2 E*<0»«AX *>X5r AT&^ 
T, SflEynt 7 it*t 7 yaRy7<J 7 y*t 7 v'^ 



yn-tr-y-tf*^-y>'3.OSi0?#'2)X5 : — h£ I KlfiJt 
U 

7y*t7ya^)Xf - H**SO«&fCtt. ±&GD 
7 p air^-9-*v^xa.c^^0f#^X5 : — h£SX«: I (C 

<fc 5 KB** c <t t»«tr SBJBAX 5>X^A, 
CfU^Jii 5 ] W^JI 3 Xtt«3fc8 4 EfeOFgflAX fy 
X^AfciS^T* 

^t^^'J 7 y* 1 7 yaOXr- h tCS^ff , 
H5>1f?y3 >*X7 r 'J *y htS^g^Mxyu.7 

[ffi^Ji 6 ] at^jg 5 \zmm.<Dmmrt7. ->x ? a t^^ 

«rETttAXffl»«3e#ftJ4. 

*«£-K<Z>2^& N9>tf y-^>3 >*xyj v V LTT 

a* lite, 7 y*t 7 ya WJ^yn 7 ^OXt- h 
^ST*««ftlCC!)*aKh^>1f^2/3 >6xyu ^ 
h LTTliAXd-f >/\*U^~ h • h^>lf^-> 3 

±{ft/\ # XC0 h^>-tf^^ 3 >^U-H • 7>H • -f >/\* 

SX^'J ^y MTTffi/UCOAUf- h • h^>if 
y-f>3>^r^ffL, yU^5;*^^S/a.<7>J*rt;P r Py57 
COX^r- hifi I h^>1fy">3 >^ 

xyj y hLTT(SAX{ZU-K • 7> K • -fwty? 

^fiFatf ^Pg^/N'X ^X-t-A. 

7 ] 6 EWOBB/^X yXfAf:^^ 

T, 

WETffiAXU^W^SJi. 

i&ZKXcO h ^ >lfi7 ~> 3 "J - H7?*S*^^ , a 
h 5 >if y 3 - H SB*t5 

SR'J-K- K^>tf ^->3 >^-^^S^cT-5 : bco 
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[»3fc*8] S»*313Xttff*JS4t3|5»C0(!geAX 

ifriEAX 7 U -y ~J\t. T&AX tc^ff Lfc h ^ >ifi7 
a ^ttStTifcAXcoxx-y^JllKacf^. :/U<y 
V '> a- HiStf SfcfJt:* f -y i'o. :/P y X CO&X 5r 
- h &MWT&m 1 ©Xf- h$iJP^eS:*rt-^ CliS 
#&«h-f£Pg/IAX->X:rA. 

T, 

tfffEIS l ©Xt- h^JP^grfi. 

M&hyy-ft; •> a xDmrnw-f > a d ^— hxuu- 

i?** y ->a.C0*fj£7 P y # COifcX-^— h SrMIC U 

t 7 yaOJiJSy D ^ co*Zf - h£EKU T&A 
XC0XX-:/i£jil#H I TXteH I TMCD«^-fC«tfliS 
yij y iS**'y '>OL<D$tfc7ny d7<75^X5"— h £ S Id 

S AX 7" 'J y ->'^ 6T&AX Kfgfr Lth7>^y 3 

xaggHcgo'^xyu y hjs^ifific&tf ■sjhteAxi- 
tt -r z> x x - y tu -h * §Lf$-r ±& a x x x - y m ± 

OTia±&Axxx-ym?7£/j£=fi£te. mmb3>-^c 

b xnmmtiH >A u ^— h Xte U — K • 7 > K • -f 
> A U 5*- h Zm&itWimx X - ^tUTj 5: 5 X <fc 
U efrfS h?>-*ft? ->a >coagj&«ij — HTSSi^li 
flfriaxx-ytti^^H I TtL, 

Ax7'J>y^#±{£AXC0 h^>1f^i>3 >€rX7 P U -y 

itH2±& ax x x - y tn -n <7) x x - ti 

its c <t s^atrsfgf/u ->x^a. 

C»*3111] f»*JS4fE«roPtgA*X->X^At*J 

flfrfHAxyj y 5?U. ' • / 

SAX7U yS^£T<£AX{C?gfTLfch7>-!f:? ;> 3 
><£>WgRtf H 5 >tf 57 -> 3 XC^-TST&AX^ 

±& AX K X X - y m -h ?&^fig-r -5 ±{& AX X X 

Sfli2±(4AXXX-y^^gtt, tfffa h ^ >tf^ 5> 3 
>C9ffigj;J<< >/\*U ^_ U — H • 7 > H • -f >A 

u^-hTfes^ttfitrsxx-ym^^sxtL.. ft 
ax co x x - ygfJiia? s x wig^ttgirEx x - y te^j ^ 



5XiUT^/"?X09XX-y^^H I TXfiH I TM 

C01i^-«finSXX— T'Hi^S-H I Til/, 

AXX"'J >y v J ?5iJ:{5:/N*XCDh7>-tfi7^ 3 >$rxyjy 

ifre±tt/t x x x - y ai -h co x x - •? fib ^ 

»~«fcoT, i&AXSr^UTSKAXT/'Jy^fcigi^ 
ftf/P-fe y-9-COyp-fe -y -^^r y ->iCOX^- h^sa 
•f-T* C t *%i&Lii-? SPgg/\'X ^X^A. 
[f»*^ 1 2 ] fflf^JR 3 KiB«fcGOPgJlM*x ->X^AIC 

fitrfE/N'xyj -y >?{i. 

T&AX^ <b QltW-D fa b 7 >1f ^ -> 3 >coa^<i: 
h7>+» : i7i'3 >C07- HUXH^JS-rsyu 

f>3.rox^- hcttSo't. ±&Axszfgff-f 3 

if ^ j' 3 >coa^$:^-rs±fi:Axm^«s^g:&w 
u 

ttr^ii/N'xtb^^^tt, t5f2N5>if^->3 >o 

a^ij- KTSSi^HT-iJ •y->**^-y->iCO*f£X 
^-h7&iMC0«-&(CJbfi:/\*XH'J — H • h7>1f^->3 

>^%fT-r-5i^L < tnm b 5 3 xomskffi 

< >/\*'J^— hXtt'J— H • 7> K • Ortijf- HT 
ZZmtrtetfiimzfiJ y y ^nco^x-r— Ht5*M 

X(iEX«Sco«^tc±te/N'Xt-f >/\*'J^- h • 

[ft 1 3 ] 4 (Cf2«00PgeAX yXfA IC 

^ie/\*xyj-y 

T{4AX^e.SttSfofc h^>1f^i'3 >CO®^<J:SK 
h 7 >1f ^ -> 3 >co T K UX (C^jcp-T -5 y U >y ^+ -v -y 
yaCXf-httcScit. ±{4/\'XI'fg?r-r -5 H5> 

■tf^->3 >ooa^^fts-rs±{4/N*xha^*'js#&^* 
u 

S(rfS±{ii!:/\-xttl^*iJS3>&«. h 5 >tf? ->3 >^ 

U - K -5«^fi y U -y J?^ -y ->ol cOfcfJSX-^- h 
^M3HiEC0«^{C±<4/\*xt 'J— h* • h^>+f^->3 
>«:%ff-rst^L. Sfrl2H7>it*^->3 >C0SS^ 
-f >AiJ5 ; - HXtt'J— K • T> H • OA'Ur-hT* 

X«EX«SC0li^-{c±fil:/\*x(Z-1' >A'J-r— h • h7 

cs*^ i 4 ] b*js i 2 x\m&m 1 3 ia«copge 

/N'X^X-^AlCiStiT. 
SflgEAXT/U -y->*«. 

X"U y v'^-f y ->aLCOg-+-v- -y xa^o -y ^ .Tit'-^t^ 
T. St+vy >-j-yp-y ^tot>Tco^f^co h^>1f 
i7 S>3 >€:-h&AX(C*fLTl¥ffr-5 ! gJ^i*^d»g*v 



(4) 



&ffl¥-9 - 1 2 8 3 4 6 



±&AXfr3£fT2*lfc h-7 >+F2 is 3 y&^—Z LT. 

y □ -j v (DW.m&mwTz y 5 jwnp^ai: . 

>"tf ^ ->3 ><DT K U-Xlr^-r^ + A- y>jLZf 
te. SKSf^ ^7>tfi7->3 >W_h<iAX's<D3gfT£Jlp 

[»*S15] ff#«3E«cDPg/lAx->X5rAt;:fc 

fffiEAxyiJ -y->*&, 

iitri5TfeAX;5»£§tt&c>fc h5>if>7:>3 ><o®s 

ytr->'->j.©Xf-hii:a^, ffiiET&Axi::** 
-r z> x 5? - y tii e £*&t & t& a x x x - ym +> 

ftrfSTft A* X X X - 7 tti # QitiL^fk . 

tdffiyj -y S^-f -y ->3.<D*M£X-?— hdtMCO^^fiH 
I TM£XX-yfcB?j<i:U gtrfByj-y^+A'-yxiCO 
2tJ£X-^- h# E X«S fiH I T£XX — ymti 

BtrfE 1- 7 >1f £ -> 3 XOaSA*^ >AU "f— NXIJ'J- 

k • 7 > h • -f > a u 5 s — h o^^ctt, sdiey u - y 

*r -y ^iCOMJC&Xx— h*«MO*i^lIH I TMSrXX 
-yffi^J if 3 d i *«ftit SPirJIAX ->X^rA. 
(»*«16) »*3S4IB«OPg@A*X->X7-AfriJ 

f&ffiAxyg -y^te, 

^ETfi:A*x^e§tt^o^ h^>if^->3 >©ig 

<t. SKh^>-tf^i'3 ><07 h' UXt^triTOyj -y 
myyj^f-ht, SKh5>-tf^->3 >tCM 
*SLT±&AXI;:fgfTLfch7>-!f27v'3 >tZ«-r-5± 
&AX<7)XX-y*£jfi£lCgt*i^ fTETfiC/\*X(C*fT 

-ya^sr^-r'STeA'xx x -ya^es^ 

lftffiTft A X X X - 7 ffi 7j tt . 

lilfE h 5 >1f^ ^3 >coaS» ? U — K Id i5UT. 

jftfBxx-y*3*#H I TM04S£ti|ftieyj 

•v ->j.£>*tj£;x^— h#MXttE<7>*i£-t;:H I TM£X 

X-yW^tL. fiHffiX?-7'WH I TM«n«« 

^•telifrgeyj y ^*Yy S^cDttiSXf 1 - h*<MO«^ 

«-«H I TM£XX-yttS7}<!:Ljifrfe7<J v^'+f^ 

iWfch&X-^— hJ&<EXtt:S£H§£t;:ttH I T£XX — 



-yifgJJia<H I TM<7)li^fiBfrl5yiJ-y>'+^.y£>3.C5 
*fJtsX5r- h#MX«E H I TM^XX-yffl 

^iL, fifrffiXX-y^m^H I TM^<7D«^fi|ftfa 
y U v is* fyya ©MJE5X 5^— h ffiU<Dm^\Z H I T 

m £ x x - y tti -h iz -r ^ c t & #as <t r \* x ->x 

C^^Jg 1 7 ] f»#JI 3 XtiB^JS 4 (CfS^OPgrS A 
X->X-^A(-*3^T. 

t(rfS/\*xy»J ryll T&AX^egttStofe h^>1f 
^v-3 >^M^LT±{iAXtCl?fTLfch7>1f^->3 

>coasicacf€?. y u y it* v ->3.co*fjtxy d y ^ 

L. 

gffI2^2WX7 : — hJMfgll, 

ISyj ■y>'^-^-yi>a.<7)^JtxyD-yi7<D^X^— h£S 

l:L, 

wie h7>if^ ^3 xDmmw-i >au^— hxhu- 

i'+r >y->3.<DMf£:yo-yi7C0^X'T— h£ I Jr-r-SC 
<h fir«f*i-r<&«JB AX zsZtA. 

im&m i 8 ] mum 3xitm^m4izmm^>mm^ 

X->X^A(w*3t^iT. 

SSSSAxyj -yiyit. T^/N'XA^g^liofc h^>if 
^ f> 3 >tZ*f/J: LT±fi/U Kfgfr Lfc h- 7 >"tf ^ > 3 

>cos^t, ^^h7>-tf^i>3 >K2rr-5±&Ax<z) 
xx-y^tizs^, yj -y ^+^-y->^.cD^y 

D -y i^CD^X^— h 5rfijp-r^^ 2 OXf- h^JfflI^& 
|frfEh7>if^^3><Da^U-HTab-5«^«, 

E±&/\'xcoxx-y^m^5xo«-&tcttwsyj y 

>'4 i ^-y->iWMiS:yD-yi7(D^:X'7 i — h£ I fCL. W 

S±fi:/N*xeoxx-y^m^H I TIttH I 

C»il*E yj v is** v yaOM/f^nvJO^Xf- 

-LfeAX I3^fr Ufc h 7 •> 3 >3fl«-f >/\* 'J 7 s — h 

Eyj -y >^+-f -y viCOMjc£;yn-y i/0D^X5r- h<£ I 
(Z-T^. d t £#S&<fcT3PgJf AX ->X^rA. 

1 9 ] ff 3 Xtttt*^ 4 iBftWPg/I AX 
->X^A(-^^iT. 
^SSAXyj -y-^tt. 

±{4AXA»e§^ofc h^>-tf^-> 3 >(D7 KUXtC 
yj -y>?+r -y ->i('*50iTSK7 KUXC« 

if^ 3 ch^jjtsnztiji^fc. a^fayj y->* 
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>A U f - h^JS^g-CS o TfffEx tf ? x 3 

2^3 ^Srssff-rstw^-rs-f wtu^— hwe^s 

£#lT £ £ <fc *«JB/X* ->XfAo 

3>©7H1/Xl:»n5< h/\*y? h^>1f^i>3> 

St*** 7'J <yi?**yis3.\zi$\,*Tm&T H UXtC^f 
Kt5*t ->a^n y ? cox fc? {7 is 3 >j&*ifcfi*>ga> 

l/TME+ty^a^Dy i7JC*fT^< >/\* 'J f - h h 
E*^efCE«S*lfcx t ? ^ 3 >#^<?r>^ y ,> ^ y 

T&£*iJ5gU ±tt/aoX7-yte*3i«H I TMiSW 



[»**2 2] a^JSl 9H»#3R2 l<D^~rtlfr\z 
E«0»BA*^*5^;:43^T\ 

^'J y y + 1 y -> aOgJEx t ? >/ 3 >»ftco+ 1 y -> 

yiszi.7n<y9<D f— $ SHEA *y !7 t ^SKiBiB 2 i± 
fc^^'J y *y '>a(03g+t y ya^D y ? ft 

ffl^TffirE±&AX*^W h^>1f?5>3 >K*rr5*& 
3t*frU IftEAy^T^ftKiiaUfc^-^tfflli 

[»*3S2 3] -»3ft«2 2E*<0«»/tX5/*f At 

Xhf?i>3 t 7 X D y ? Of tfttt 

tSf-^Ay 77t, 

OTE/ty7 7*ftf4, 

&*ts&** y ->^. <t UT«j5K*ns z. t &&m£-fz>m 

84E/Uy»J vtt, 

X. ±fi/UO^Dt y ■!»■* eRSt t 7 *>ay D y 
Or-**7< h/ty9StlTefc»ftl;, Zfu±y^ 
T^b^-f hAty ?*tlT#&f-?Jr<toTl»EA!y 7 

r a nx ^ s f - ? e s«ts c:ttft«i 

[fS*3S2 6) IS*JSlE®CO|®g/N-XxX7rA(C*5 
iE/Uy»J yy(t 

±.&A^^estt®r>fc h^>+f ?s/ 3 >ois^. +■ 

±fiAZ)6^Stt«ofth7>1f?y3 >C0U <E> 
fiSSWStiU h7<fl)t¥St*oT, ItEX^J 
•y h7 7^¥g^^Jy h4»Ohv>if?^3 
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lffiiE±&A*X© h^lf^vs >^^ff Ix^yn-feyU- 
tt. AX y U >y S?*» <=. 'J h 7 -f £g Ifc o 

&Klttf2 h 5> >if 5* i>3 >^M%fT-r-5 d £ £4f gfc<h-f 
5f&JIAXi'XT-Ao 

2 7 ] f»2fcJg 1 f2«C0|Sg/f AX ->X5r A fc* 

iftiSAxyj 

^ K / \* X ^ ' J -y ->* IC *3 1 » X X ^ U y h ^ co h 7 > if i7 -> 
3 >7W£fflt"3 + v -y S^yD-y 57C07' KUXifS^ 

±feAX^e>S:ttffito^: K5>"tf^-> 3 >COT K UX<t 
S5ISxyu -y h«^f5tt¥&tfEft^tlfc7 H i/X«?g 
££tt8<U ±{4AXd^e§tt«fofc h^>1f^->3 > 
#X:/U -y hfco h^>1f^->H X^^ffi-r-S + r >y •> 

i u y ? & mm t frm>&mfe-r z> t h u x mfe^ 

St. 

ife/N'XA^SttlJofc K7>1f^^3 >C0'J h7-f« 

X*<J$£#g:l;:*5HT±&AX;6> e> K 7 >+f 5> 
->3 >*sx7*U v Htfco h^>-y-'^-> 3 >co^ffl-r-5 + 

iiffit^U CO h 7 >lf 57 -> 3 > £f£ff Lfc T'D -fe y -9- 

fc. ^KK^>-y-'i7->3 >£^o/*c/b*§TL. Br£«m 
SHCBfriE h 5 >tf 5> 3 >£f?§gfr-r -5 d <h £#m<fc-f 
•SFggAX^X^A. 

(StjfcJg2 8] ^*^2 1 KiE«(OPgJIAX->X-rA 
BMEAX^U -yv?te. 

±{£AX t5> <=> gtt 3fco fc> 5 >+? 5> -> 3 ><o f K U X'i: ✓ 
Ay 7 T¥&lCiljgittico+^ -y ya^D -y 5* CO 7 H UX 
<h£Jt&<U S8h7>^y 3 >*<jSjg4'C0^vu/ v' 
jl y D >y 57 Kfcff* h 5 >+F57 ->3 ^>7>»g^€r#iJ 

je-r^7Kuxjtfe#&i. 

litriE±&AX75>e>CO h ^>-tf 57 ^ 3 >7&<il$it£co*-\- y 
yaya 7 ^|;Mf5 h 7 >"tf 5> -> 3 >^f<hW3£3n/t 
SKH7>-tf57>'3 >l:^Lt l J h^-f 75*-^g 

tX/ttStZ. ±fe/N*X(C^L.Tgtr^h7>-!f57->3>lZ 



*tTE±<4AXC0 h7>f^y 3 >Sr%fTL/tyD-fe.y-9- 

/\*x y u y s?t5^ en ; y<m^^^m^ terns 

iz. ^Kh7>-tf57-> 3 >«H?fc^7L. Br^^m 
StKS*i2 h 7 >tf57 ^ 3 >£3fgfr-r S c fc f 
5Pg^AX->X^"A. 

[S*«2 9] K^ifa^^pgliAx^x^Atcis 

IfTE/N'X^U •yv'tt, 

±te/\*X^6>§^c>75: h7>1f57->3 >$rxyj -y K 

LTT&AX h 7 >1f 5> ->3 >^%fT 

T. SgTfe/UC K^>1f57>'3>tcMLTT'eAX 

iCttUTXyj «y hJ^« h7>-!f5'>'3 >S:%fT-r-5i 

*IZtfHE±(iAXCO H^>if57 ->3 >§SfT7CC0P'D-fe-y 

«friEh7>-!f57->3 ^fTTccoyn-fe-ytj-li, iftiEAx 
y U -y ->-7i» e co 'J H «^<&g«-r ^> <!: . ME h 5 > 

if57->3 >4^ofc^7L. mmmmwzu v^-i-t 

[8^3 0] S^IIS^CO^/N-XvXt^A^^ 
idE/U^J -y v'tt. 

±(SA-x K5>if57 ->a >75^-r-5xyj y hm<mz 

*fLTT(4AXIC*J^T^KAxyj 'y^ir@^TC037"U 
•y i?tSL&!=f- &muT2> d.tfcfc 0 . T&/\*X h 7 >-tf 57 

->3 >coxyj -y h^gij^^^-r-sxyj -y Migij^ 

±(4AX^e,SttIS^ fc±S/t7 K 7 >if 57 3 >^X 
:/y -y h LTTiiAXfZT&AX h^>+f57^ 3 >&fg 

#^tl7txyj «y h^SU^^T<4AX h 5>1f 57 i^s > 

ic #r ^ c <t ® t -r -5 Pg@ A X > X ^ A . 

[B*«3 1] ffi^lfEKcopgSAXv-X^AJ-fc 
WIE/N'X^U -y->*«. 

— ^-CO/N'XTi^S^^ofc H5>1f 57 f> 3 >C0Xyj -y 
h^iJ^$3T3gtf-y h^coyj -yv? h^>+f5'>'3 >^ 
S'JTtC^L. teTjCO/N'XtCtJV^T^^A'XyU -yi/IC 
HW&yy -y-^giJ?-(CgtrSyj •y->*h^>-«f57->3 > 
ISS'J?€:#ft]-r-&c:<i:JC<J: 0. teTjCOAXlCfgfT-f -5 h 

7>-tf57->3 >ic##-r-5xyu -y hgssij^s^firr-s 
xyj -y hitaij^^fiiE^ftfc^rL. 

WE^'J v 5? h 7 >if 57 ^ 3 >^S"J^<7) f -y h ft t miiE 
7'J yi?m<l : ?<»t:y hfticofattgfre— ^«/N'XtC*3 
lt^xyj-y hiagiJTWtr-y hSctZ^L<. 
— 7j<0/\*X^€.§^-p>c: K7>if57^ 3 >{C^Lte77 
<0/\*X(3 h7>-tf57->3 >€r%fT-r-5 ! £J^7)«^^«^t 
«, ^^teyjCOAXJZ%fTfS h^>1f57->3>{C^L 
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im#m 3 2 ] m&m 3 i e« omm ax ^tai: 

T. Sgynt y trtl^MTSi h 7 >1f^ •> a >\Z 

CW*3S3 3] »*g3 2E«<DPgJf AXi'X^AK 

KrfEAX y 'J -7 yCXT 1 U v h!K#J^£/£^gte, 
Sg/U 7 U >y ^75<T&AX (r^ff-r 3 h 5 >if ? -> 3 

Ji{4A'X^f,cO h7>-tf^^a >f;MLTT&/\*X(C h 

*s ^ T*ftffl w y U y 5> h 5 >-tf ? 3 
ymft^i&isb. JSZtbStltz?*) -y/h^^ya > 

atrEAxyg -y^tt, ±fiyuA>f.§TO?fc h5>tf 

&K&«&££tiT, ItdHTftA'Xffi^S^-^Hc* 
&ffltf>y 'J -y h 7>1f £ ->3 >^g'JT*^Vi«^«. 
Jt{smxtc#LTU h5-fi&7«^£%fTU iaM±ft 

IMB/*X7'J y^yij -y htt»H=-*i«#fttt. 

WU^'J •yv^±&/N'XtC^ff-r-5 h7>-tf?y 3 

TfiC/N*X^ecoh7>-tfi7^3 >K2tLT±&Axi:: h 



^S'J^ S^TlffiEiftAXtcSSfT-r-S h- 7 >1f ? >> 3 
Tft/UA>ew h^>-tf^-> 3 >COX^'J -y h^giJ^S; 

MiK^U 7-^h7 ? -> 3 >mi\=f-\Zttfc-3ttT1$l%l 

±wtzmww9—7)\,iz&m-rz> z. t £#e£<t-r-5i& 

t»*«3 6] »*«3 5E®W|5gJlAX->X7\MC 

HfrEAX^'J -y v'fi. T&Ax^sgtfSfofe h^>-!f 
^3 >IC^L/T±fi/\*Xt h^>if^^3 XDZZfrtfi 
j&B«c*^-c*ir»T. fifrE±fir/txffl'8 : S7 : — y;nc* 

^E±&A'Xffie : il^-y;HC*^fflCD y U 7vh7> 
-tf^ x 3 >^'J^*iT#-50$^Ft3T±{i/N-XJC^-r-5 

X yXfA. 

[»M3 7] »*3RlE«W^A*X->X^Af-t5 

A*X<0fege<jfi:^BLU:iiS6<JttmS:tfrETfi:/'CX t±<4 
A'X £T?&ai L7h C t ^^aif 5if/U -/Xf 
A. 

3 8] «*JR3 rfBew^M/N'X^X^AI- 

KrETfic-A*xtt, iffl^±co#-K-f >^7i-7^ 
L, 

c^e^^- H<>^7i-ZI:WlT, 1 O©7"ot 
•y-y-SHSL/imicO^-Kt. ^ScO^a-fe-y-y-RCX 

Lfcd t £#?i£:-r-5Pg)f A*X ->7tA. 
[»^JH3 9] fl^JSlE^OPgSAX^X^At^ 

ilfiETftA'X£4f&^7\ c:txe.$T€!:A'x(c-€-n-eti 
-f > * ^ 'J StS^l L , HiJf2«--h& AX f;^ L TTS/\* 
Xtl^&OTA-xyU -y->-£Jgii£L. gfrE#±feAXi# 

fc Z. t t f S Pif® AX ->X r- A . 

[R#Jg4 0] S*JI3 9E«<©Fge/N*X->X7^A(C 

fiflE^^Tfe/N'XOD-etX-^-'tUC^ LT/tX yj <y 
K(t, CttSAxyj »y ^S-^LTSffE^TfiAXS: 1 
t30 I /OAXtC&j^U CCOI/O/UCI/OgI 
Lfc C t ^^fr-SPg® AX i'X^A. 
CIMcJS4 1] S*^3 9X«m*JS4 OtcEewFi 
JIAX ->XxA(;:*3HT. 

^-co±e/ui:^?nfcs/U7u y -s-n-e 

tl§tm^cD7 KUX«effl3ji;£«6 6tlX*3 0. ±{£AX 
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B-0±fi/Ul:^$^fc&/UyU yif<DT KUX 

§ tt»* a £ gH^te t l tz c t t r * f^ji a 

[0 0 0 1] 

SW&AXv-X^AKWr^o 
[0 0 0 2] 

[0 0 0 3] ^JU^PirylfS'X^Afcfctt-syp-k 
* If <0tt^#St<fc UT»4«£#J: om*tSLttifi*tmtStx 

5 $>tf<D^%2U£<DW&fr*>. ift4pTttAX*WS 

Ax^McDS^vjl/^Pir^lf S/X^ 
A £^r$EB&0 02O(^yXfAT1t *I&CD 
CPU10-12$, /U9 0^lT^^f>^t'J5 
0^1/0815 2fcftH»ttLT^* # 
[0 0 0 4] 

■5rAfc*liTttflg<^r«l-h€:H-5»^ :/P-feyif (CP 
U) OM^JftSiS^-ril^p^ffi^AStlS^ ax 
#«ffleD»^ % l*oyt^ic»ttL#scPUOjRfctt 
*««&ftll8#»o£. rat)*, l*fl5/^x±tl*tt 

rs c p uors^t tOT»^t«»asift«f© 

£^<fcL/i*i£r, 36^JpI^CPU(7)gc{c^M^S^ 
£7t, CPU»<7)*iJptt, ^t»i$^/U3>f>y 
3 ><0Hffi£Slgec:r&*, CCO^^e^C PUjSftt/ 

[0 0 0 5] #RIJIH4, COct5StWlHS**r*fc» 
[0 0 0 6] 

**»«roj:flr/^tTffiaicaEttb, *±«[/ur 



tic, ait±tt;ui:»«Sft*^Dty*i:ckoT* 
X HfgfT^ft/t h ^ >if i7 3 > £ WIS AX y U v V\Z 

xxyjy h^sr^cts^sstr^o 

[0 0 0 7] CG>«MtTtt, SriSlt, yp-feylft 
*<>*^EU<h£) M **±ffi AX RtfTte AX 

*i*:/Pirylfoft3WHSft*«^-cfc, ±fi/UoS 
Srit^rc: <htc«fc 0 >-X^A±#£ LT^&coyp-tr^ 
■9"*»«r*C4:3Wtf#4&. 

[0 0 0 8] »2(Z. Z.<DMf&T'{t. #AX/Uy^l: 
JtLTSR/U^U -y ^0±fiAX«c»ttSns-yp-lr 

ttcJzO, yp-fcy9-3^6«ffSn3th9>if^^3> 
COS^^-^^yj y y+t *y Kaffir* 

T6/U<0/tXt«Sft«l, TfitAX 

P ± v If & b 5 > If ^ f> 3 > t C *f -T 5 U X * > X £ ft £ 

[0009] m3\z. eioaifig-ctt, ±fi/u^xyj 
»rsjEB4SFoif-f ^^t«r»a?r«gi u -t^wnc 

>tf £ ^>3 >^fT7E0 7 p Pir^1f fc/t*«;Btt*;tt*S 
it. te©AX^X^**H5>1f£S'3>£38fTT€?*<k 

•5(cr^^xCT'^^>« 

[0 0 10] yatylf© h^>lf^>3 >©8*f- 

3 >S«Ufc^Piry-y-36«±ffiAX*i& : &LT^Si:- 
T, *f£^£>*?t/$T*i, t/P-fc^lfO b^>if ^>3 > 
»zh5>1f*->a>Sligr«iBB3i**-5«^ttt* ^ 

coH^>if^^ 3 >sx7 r, jy hr^>c<t^-e€^o 
^^R±{4/\*xirflfi(7)h^>if^->3 >^%ffr^ 

[0 0 11] Sfc, *KWJ4, ^«b{c±{5:/N*X±^yp 

-fe^-tf^. -en-?na»#ffloyp-fety"tf*v vis*.* 
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70 7y+'t y iszL<DXr- HEtt^&Sftljip-r 

#*t-; v^^n-z^coffiOft^X^r— 70vV 
*r*rv <£>#/£* ir ^ ya^D 7^<^)Xf - Mlfirf 

[0 0 12] COatJSTtt, ^Pt7**t^>aR« 
t 1 - hEtt^&KEtt^nfcX^- h^ffl^T h^>1f 

ayPy*©aO»5Xf-HS7U 7^+ty^afl!) 

*y yaya y 9®Xf- h I'S^^TWtt-rs 
d^dJcO, y J 7 y + 1 7 y a i C 7 ' J 7 v ^ t 7 
5>j. <0±&<0 ^Pty+f+tyyai UUl>& 
dte**i«rr*. ypt7U-tty>aiy 
U *y S?** y £^jl t ^-f >>c^E ij <hco*r -y zlU >~> 

7*>a<!:7U *y -y ^ h<DmX^)^ Is 

»0t«0/U^iJ7 £ fe CO t -T 

(0 0 13] /Uyj7yl:»lTy 
U 7V^t7 v-olCDX t: ^ S/3 >5tt^<D*-r *y ;>3.:/d 
y Or-^ Sfttt 1 5 A 777 ¥SSR , xh'^y 

7^+t7ya©xe?y3 >jtt*©+ty>a7 

U ^ * y z/zl CO S K* t7->a/P7^Sffi ^T± 

9 mm &ff o c t t t s . 

[0 0 14] £<0«jGKTtt, Sf/UyU7^±fi/t 
W^f^^U yy*t 7 i/n-CO*^ y ya^D 7^1 

?5*tt. yj 7'^t 7 xa^agXh^y 3 >M<?) 
y ya^D y thirty 7 7 ^RKKSjitf. C<0*S 
S^X k'^ y 3 >»«<D + 1 7 y a 7 □ 7 ^ <3Df - 

*<0^-f HA* jrfflgttAy 77¥ftl:»*astifcf 

^gltf^y 3 >^*t7*>ayo 7 ^^T- 



-V y ya^C7 ?H±tt/U*5© h ^ >1f{7 y3>C 
-f h/t 7 1^ ftIo»7«ftfcri:aDE*t y ->a^P7 

[0 0 15] C<D£o\Z, 2M*l*K«fctl«, h^>tf^ 
~>3 >l:WnfflI^Xt^y 3 >fc*ff LTff 5dt 

[0 0 16] *»J«t45trST, S5l:xir>S/3 

>*lfifc« i; TAX 7 U *y £ ±&Ay; tcfgfr Lfc-f 

n -fe ^ U-a* 6 S 8x t: y* 3 >*f *i<D * t7ya7n y 
±fi^7Dt7tf;aKxt^y 3 >*ttco+t7ya 

T, /U7U y>?t*W*7-f hA*yv* IZ&^Tte, * 

^s^f ^- s * -< > * q& u \zm^m 

-rz. tiffin 

[0 0 17] *38Wtt,- /U^J7y^ ^K/N* 

7y{:*^TX7 p 'J y h^&b^y+fitzsa ><D 

t«e*txyij7h77^ftt, ±e/u^b§tt 

^^7t h ^>+f^7 ><Olg^+ 1 7 V a 7P 7 ? S 

T, tt E X 7 ij 7 h 7 5 ft ^ U 7 h f O h 7 > 

\Z <fc^ T*-V yya^Dy^ *«ffl-r*a«-e»* t« 
3£S*i*:»^l;:>J h7<*«Rt*l)IT*U H9-f«S 
IJE'J h7-ffl«¥ftl:J;oT'J h7<WB 

•> 3 >\z-d^x<do h5-r«^sffl*-r«u h^-cm^ 

S5E±{S:/\*y;<7) h^>tf^>-3 >^^fT 
L^yn-tr-y-tm, /tX7U7^6Uh7-f<lf*S 

[0 0 18] dC0^{r*5^T> XT^U v Y^h\%. rt 

x7u y s*a*±i£Axa>S(0 h^>if ^ f>3 >^x7u 

vHLT*^. S8h7>1fJy3 XOKffTC^^a-lr 

$0^-5. C<0«j5KTJ4. /U7U7^*5H7>1fi7 
f>3 xro^txyu v H4><o|»{3JSiJ<o b5>*f 9 ->B 
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>y ->3L-7n -y i/ L&<^£#|3£U 

[0 0 19] /uyu-yy^. 

-y htfSfBit^&i, -t&AX^Sgtflf^*:!- 

&lCfa«$tlfc7 H UXifffgi£it&U Jh{£AX75>e. 
g.ttm?tz h 5 >1f i7 -> 3 >^x^U -yhtOh? >-tf 

o^:h^>1f^^3>0'J>7<WSg^*iJ^-r-5 , J h 

±^\*x^e.§itst^fe h7>ifi/>'3 -y h 

*£(D b =7 >*f2 •> a >(?)®.mT2>*\> -y zsa- Zfo y $ & 

[0 0 2 0] COT^Tfi. X>f'J7 hft$Biait^tc 
SEXyj *y h*tf> h5>1f^>'3 ><E>&fflt*£>*-r y -> 

s.zfuy{; &&m-?z> t><o^g?5^^j^-r-5 tan: ^ 

^KJiteAx^eoo h7>if^->3 >OU h7-f 

[oo2i] sfc, mm/-iyyr4^mr^ 

§tt$to£: h^>1f£->3 >CDT K UXiA»; 77$g 
iCilStf'W+r -y yayo y^©7H UX<h£Jt£<L. 
I- 7 >-tf £ i^3 >^iiiii*W^^ yi^D «y 2 \Z 

Xtt^git. lftffi±&Axa>6<0 K^>1fi7->3 >;5< 
iiSi^cO^-^ y ->3. 7 D y ^7 Kfcf-f* h 7 >1f^ v 3 > 
£<t*<J£<*ft£if§£K, Sgh7>1f^->3>lC*fUT 



b^^mn&mirtzv b^^ta^&t^v. 

«trffi±teAX<7) h7>-tfi7->3 ^fgfrLjtyn-tr-y-y- 

«C. SKh7 >+f i7 i^3 >JHot^7L, f5rSB#fS 
^ tgfliS h 5 >-*f? is 3 >£S3gfT-r -5 C <!: ^#gS<k-T 

[0 0 2 2] Z\<n>mmt. lW^ 3 >^(0+t7-> 

*3 < fc*C0A-y 7 T-^&SrW-r* AX y 57«ffi^S 
•>XfAl:MT5feOT$5 s Ay7 7^&ICilffiLT 

^->3 >35^e.«^#^*«T^^^. Ufc^T. AX 

>$rS^5tt3 7t«^-. 3Kf-7>if?y 3 >l:^TJ 

Xiti«¥g;lC«fcoT. ±&Axa»£>£tt8jOifch7>-!f 
^£/3 >ffl7 KUXtA'y ^T-^SlCiSSI^CO^— 

•y ^y^&Cjlffitf^^-^H^-r-S h7>if^->3 > 

[0 0 2 3] Sfc, AX^U -y^jjii, i&A 

X^6§:W55ofc h^>-y-*i7->3 >^X^U -y hLTT 
&A'XIC h 7 >1fi7-> 3 >£fg7?Lfc*§£i-*;!,iT, ^ 
KT&/\*XCD h5>if^^3 >l:^LTTfi/U«>e U 

Txyj ^ hjsss: b?>-*f<7->3 yzmff-rziimzm 

E±fe/\*X<7) h 7 >-*f& is 3 >mfyt<Dya-\^y*)-\zti 
LTUh7-fffl^ffl^b, t$lUb5>>*ft?isa >ftft 
TtW^P-trv-y-tS. MI5AX^"U >y> ! ^e><DU h^-fffi 
-^£§{rt££. Sfr^h7>-tfi/->3>$Uc»fc^T 

[0 0 2 4] CKD^fS. Axyj y v?*?. it/UA> 
6 § ttK o Tz b >if i7 is g > K*f L/ TT& AX \Z b 
5>>-*fi?is3 >Sr%frLfc^&{r*3t,iT, SKT&ZN'X 
- h7>-tf?^3>t'#LTT{4AXcax-:xx>h 

(01J^.«I /O^g) 7Ut-*^'J h-7-f ffl"^7jV\*X^'J 

•yv'Icil^T^fc^^MaicWT-S. -T^:^^. ClOD 

i^->3 >1COHTCOU h^-f fflg£fr -5co-ctt/j:<. A 
xyj -y N5>1f^ -> 3 ^fTTC^^D-t^-y-t 

MIT'J h7-f«#*^ff L. ^©yD-fe-y^lcU h7 

-r^as-^-a-s. c:op^{i«tn« < Axyj-y^^u 
b?^ mm<Dfc&<D!&fflo)mtfL&ftz>&mtftL < & o , 

/N'X^'J -y^tOfil/sX^ffl^t-r^Clt^T^-S. 
[0 0 2 5] Sfc. jfcfgfPHJ. /uyj-yy^, ±&A 

Tia/N'xictsv^TSKAx^u -y ^icswwyij -y^lg 
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&£WU ±&Axa>e>gtt&o7c±&AX h?>+fi7 
isa >$:7>ZfiJ y V LTT&AXIcT&AX K7>if^ 
^a>*IBfr-r**^i:. tfr£x y Kgagimg®^ 

&lr«fc^Tf§e*lfcX7'U <y MWM^fcTttAX h7> 
[0 0 2 6] CKDfgjjfclCliJUT, ±&AX h 7 >ifi7 

coy D-t ytftgww-rsfcaaiiMW?' t st^nt -y-y- 

€^Tfr»*j&*. X:/'J y hf&giJ^tOtf-y MSbW££o 

piggy d -t y -y-^co^sMsijis^^fa-r s <n rf&m 

[0 0 2 7] dCD<g/$T«. /t*y»JyS>fcT±ffc/t* 
h^>if^-> 3 >SX^'J -y hLTTffcAXI;: h7>1f 

^->3 >s-5!fT-r-5«-&tc«. ±fi/u h5>-y-'i7^3 

>CW5fttX^'J -y MWM^CttLT/t^yy y s> 
CO r U y SW.ff ttirT 3 CI £ (c «fc 9 I, fcX y U 
•y KSSMS'H^T&AX h7>-tf^3 CCO 
fltfijctJctlkf. T&AX h5>1f^->3 >fi, J£H£:ft 
fcxyj y hSHS'B^C^fl^yj 7->*iSiJf±t3-?-K) 

fc*<oT. t&ax H5>-y-*£7->3 >^e/uyu 

±(4 ax ±co y d -fe y -y- ic |^ — <n y d -t y •y-gJSiJT 

Lfc**-3T. C<D«BXlcJ:n«. yo-fey-y-^SiJT 
O&KfSIK^&oTfc, yj y ^SiJ^$iPAfcd<ttC 

ii^-rc:i:d<-C^. ^JBAX->X^A£#IC&i(£pJf£& 

y n -fe y -y-& £ if^-r z. £ * -5 . 

[0 0 2 8] ^SgtJUtt. /uyij^yj)', — ^C0 

AX*>6§ttmofc H7>tfi7->3 >C0Xyj y hWLftl 
T&ffife f y h&COyj y-JVz> y^fO l> 3 K 

y U y S^UffJ^ fJjiSy U y 3? h 5 >"tf * S' 3 >^S'J^ 

^ttftrT-sc: £(::,£ ftWcoAxtzfgfTTs h^vtJ-v 
^-> 3 >K#-5.-rsxyj y hia^££j5rf sxyu 
•y h £ fU ME yj y is h 7 >1f ? -> 

3 >tt»J^©Ky f-&£||fJieyu y iWJ^COfc'y h& 
£c0fDfcmiE— ^COAXlCfctt-SxyiJ y hp&SiJ^cofcf 

<y h©:tr^L<. — ^-<0Ax^e.§(t®:^fch7>-tf^ 

i^3 >tC*fLte*<DAX(Z S7>+fi/-> 3 >^%fTT5 

II. ^Kte^w/\*X(c^ffTS h7> 

r-5 h7>f^-> 3 xc^-rsct^^esfrs. 



[0 0 2 9] ;uyu yvtfi—-f5<r>n7, 

fr*>&VW.-Dtzb5 3 >&»J&LTflS:fr©AX 

t h7>1f^->3 >^%ffr-5IS(C^K<|&^C!)AXOh 
7>1f£/i>3>t#x.Sxy>J-y hm>l?£. flfliE-* 
(D AX CO h 7 >tf f -> 3 > K> X y U y h ^ij^ £ fcf . y 

IZttLT-Sj-X.SXyj -y H^glJ^tCfJ, SK/Uyj -y 

— ^C0AX^f,C0 f>^>1f^£> 3 >C0X^'J -y 
5?'J^ ^frS e -y h &CD y tj y 5? h 7 >if 3 >gS5?iJ^ 
I' 12^ L . C CO y U v is V v > +f 3 >|ggij ; ? £ £ K 
A'XyU -y yO^'J -y -^gij^i C £ 

7 h^'Jf SMtS. wCT. ^'J-yS?h7>-tfi7-> 
3 >^S'JT©h*-y bgcte. xyj >y h^giJ^COb'-y h»: 

i5. Zl(D^fiKtC*3liTti, — OCOAxyj -y >?»CMLT 
±&AX(C^-T^yU -y ^gU^ £TfeAX(C*fr-5^ 

'J -y -^sij^75i#^.en. ^uc^t^yj -y ^gij 

^£LTti, SKAX(C*3^T^K/\*xyj -yy^-t 

«. T&Axiz=bya-fey-y-^s^-r-5c:£7jipitg{z7i 

•5. 

[0 0 3 0] 7i*5. CC0«)5glC*J^T. ^etZX^'J-y 
h -/any vmifr £ ZT 'J y iSWtfUT ^ fsj f -y h 
yPt-ytt/U^'J -y ->*£^^?ij^t-g| 
L T^ffi £ L Tft -5 C £&T:% Z> COT 4 . Tt/Ul^n 
ty-S- Z&WL L 0 . ±ft AX (r /\*X y U -y zSZ&jfcls 
tzK>-rzz.iiWg> ->X^A$j£©^#;&£|6U;£-a: 
-5d£*JT#S. Sfc. ^btc. /uyj-yi/W^W 
ftgTi y«J -y i? V 5 >1f ^ -> 3 >SISiJ^ *i^«Effiffl $ tlT 

T-yMffl^tyu -y v a >mn^^i 

C £ «k 0 , yij-yyh? >lf ^ -> 3 >^£giJ^S 
MUk tS. < PI 0 S T -5 d £ T ^ -5 . 

[0 0 3 1] £7c. FgfSAX->X^-A{3*5^ 
T/N*XCO#iSMfl:^RlXlfeS6 { JftfilS-T{4AX£±&/N* 
X £ T&ii £ L 7c d £ ^ £ f -5 . 

[0 0 3 2] CCO^lcitlfi. ±{4AX£TfeAX£ 
cOtt^^rl^— fr*C£C«k»3. yD-t-y-y-S.t/:/txy 
•J >y ^'SrifeAXRtTFii/N'XCOVi-rniC C 
£^T#5«t-5fC/j:-5cOT, ->X^A«lfiKco/\*U X— •> 
3 >€/£(f-5C£75tT^-5. 

[0 0 3 3] Jt. Pg@/\'X->X^AIZ*3^ 
T. T&AX£*g&^:tt\ Cltl€>STfi:AXH-€-n-e*n 
y^-f S±fi:/N*XlcWLTT&/tx£ 
l^»C0AX7'J •y->'5-^L. f!fS&±fi:AX£S-T<4: 
AX£€:5^IC lOC0/N'X-7*U y zs^ftVxmmLfcC 
£€#SS£-T-5. 

[0 0 3 4] CCOEI/S-m. 1 ocoyD-t -y-y-tt. 
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B £ * U 1M X<D—~3<D*^ > * qE U ^rSffl-T s >-x 

nct^tt, TffiAx<ox;u— htfi±£tf* 
dt^-c*a. doatJsgfc^ir^T. *s&cot&a 

yij y s;t^UTt(re*TttAx * 1 -d<d i /o ax (c 
ttttU C<D I /O/Ui: I /OSBSfttt-Ttitf, & 

[0 0 3 5] 

[0 0 3 6] ilfii. BUI #38«i:fli57;^ 

[0 0 3 7] Hi fcSS^T, CPU10-15H 2-D 
<D!f)V—7 (CPU10-12, CPU13-15) \Z 

#)i>-7#w$n. &tf)i--?z:}i\z i*cd±&ax2 

0, 2 2fcJ£«i;**lTHS. 

[0038] ^±&/U2 o, 2 2 a. fnfn/uy 

U7'>*3 0, 3 2 Kj£8fc<**lT^S. y 3 

0, 3 2H -tn-eti+^y^i (£TF» yj-yy^t 
3 1, 3 3^fLT^5o ^Uy^+f 
i^o. 3 1 t±, ±{£AX 2 0±COC PU 10—12 tl«k 

2±<DCPU 1 3-1 5fc«fcoT#*S*i*. COJ;^ 
«ft(DC PU*df;U— ^ffcLT 1 "^CO/UyU yy 

iBf-K. */«^Uyy3 0, 3 2H Ttt/^4 0 1: 

5 0 5^1/0815 2**»tt$*l*. 7^*3, I/Og 

[0 0 3 9] iabt, CPU1 i^e±{4 

AX 2 0lC»fir$nfch^->lf^ £/ 3 >^U— K (Re 
ad) /Uyj7y3 0ll :/'J *y 

[0 0 4 0] HlOfltfi!cfC*5^T, ±&AX2 0fttf2 

( I/0^@{r^T^ h^>-tf^->3 >) cDi^Ko^ 
TXyj ^/ Kprtg^TioTl^o Sfc, CPU 10-1 



->3 >6X^U H*TS^L/?5(:li*^*iJ»f»4AX^U 
[0 0 4 1] C^C, h7>1f^5/a>SxyiJ7hb 

±&Axi;:%tte>n;fc h^>if^ s/ 3 >sx^'jy 

fgfT7C<DCPU(C^LT, ^h7>^y 3 >$xy 
U7hT«S©.«S ( r^>TUyh«FTj 

*7CCPUI1 ^fcA,±{£AX£»feU T&AXt^ 
6<7)jeSS:«fO. AxyU7vU TffiAXKfEfrUjfc 
h^>tf^>3 >IC;ttT<5flS<£>Ax:/U y 

^U&£**S<0JSSa*flJofc<fcC5T\ b7>*f2 5>3 

>*a£j*u ±ttAx±t«ff-rs. fit, h^>if 
^s-3 y^ffytc pu^'cicoxyu ^ mss h^>-tf^ 

TOfflH±fi/tX**«ttStlT^4<Dt, -e<B|ffl-kti:A 

[0 0 4 2] dOiil:, Hlo««lcJ:titf. £~TC 
PU 1 0— 1 5 £*-f >*^EU 5 0, I/Ogl5 2i 

AX 2 0, 2 2l;aaTS5CPUO»35^>a<Tt>, 

[0 0 4 3] Sft. 'uOijS"Clt ^Jyy*fr>a 
31, 3 3£RW-jfcC«!:l;:«fc0, ±fi/U2 0, 2 2© 
h 7 >tf ^ ~> 3 XBJfcR^— ^^7U7v+t *y ~> 

&U<UZ>fz&* T&AX4 0O/UftWfiM^n, 
C0«*Tft/U4 OCOX^-y^/ h^[S3±T-5, £ 
fc, CPU^e.^lAch7>f^y3>f:«tl)l/ 

[0 0 4 4] ££tr, d<£>«|/£TkL ±fi/«2 0, 2 

2£XT/'J v h/utLtuti:±o, ±{£ax<dx;u 

filcTtt. ±{£AX 2 0 , 2 2C0 h^>1t'^i/ 3 >£T& 
AX4 0tteai"r*tfS«3&**S«^t»4, ^<£h^>if 
Jy-3>SX^'JyhtSCi^TS5^ IH± 
&AX2 0. 2 2 {IffiCO K^>-tf^7S/3 >^%fTT-5C 

[0 0 4 5] tt*3, H1<7)»J«J4«<S-C— ffilTftO, 
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[0 0 4 6] <*T\ 0 1 (0«fi£tC*5t,iT, CPU10- 

2 2C0X;U— zfy h £fr±£-e& £ 
T^^p AcfcX, ^co«^f'«, CPUtfr>a, ^ 

[0 0 4 7] *\yis^ - ziyiyx^-yzy^mi^T^rz 

*IT^***, ^-OftSW&fcOfcME S I hruua* 
ME S I 7n brtyir • ^-t-y:> 

—OT*$>D. ft+tyyayny^MLTM, E, 

-t— h £-$£tf)3!I'J \Z TfHWT* £ £ \Z <fc 0 * 

[0 0 4 8] CCT, M, E, S, IO^Xt- hO^ 
[0 0 4 9] M (Modify) : P y ^ QJEgf SnfcT* 

[0 0 5 0] E(Exclusive) : -t©^D7^l:HL/< 

[0 0 5 1] S (Shared) : ^(Dzfayplzmis*^ 

[0 0 5 2] I (Invalid) :f ©ypy JliftJlT* 
[0 0 5 3] ttyS/ayPyj^iOlt^ S^&x. 
ME s I zfu hn;ufe:aflij*ijt»6tiT^*. «*tf, 

$>^)CPUWt'r>j(OXT- h SC0+^ y ya^D 

h (Invalidate: M^ifL) • h ^ >lf 5/g >£5SfrT 
K*t7ya^D7?Wf-hSI(tL. H£fir 

«f|SK:J;9, CPU^*t7^art^f-*Sttffl 



• Zl>i/7.T>i/m&<Dfz&\Zte. {&<D*rv i"3L(D^ 
[0 0 5 4] Sfc, »W)«£LTtt, *5*t7i/i4« 
D7>C»LT5< htfrd ft©tt7'>a 

7^ hfflSSfr? MES iynhn;nr 

[0 0 5 5] *HJfi»li'C»4, S^WlCdOMES I Zf 
ff5^, MES I Zfu hzi)\,&mZ\mm<D*xyz/^ 

JfiJKffiTtt, ±EME S I h n JPS^flDi 5 KfiS 

[0 0 5 6] -TftfoS. CICDffiSgyo h=UUTfcL ME 
s I oo&x^— H u^;n:*s*t 7 ->aH±o!) 

CPU + t7ya^f- 
httffl^CPU + ^!y^i<h<0B8«*^-rt)CDtL, ^ 
U yy+ty i^cDX^— Miio^'J 7^+t7^a 
i^PiS^tfe^^o d<0»£\ cPU+tyy 

7y*t7ya£7)Xf"h O jg*tt£lT«c ^TiS 0 £ & 

[0 0 5 7] M : ^7n 7 ^ <£>H£r StlJt^-^ ("T 

CPUtt7->a**»q... 

[0 0 5 8] E : fO^iJ !y S^^Vty S^i»4, ^<DZTu 
v $ \zm L^O^^UiH — ft^co^- ^^tlT^5 
0. ffl^) 7'J 7 y+t 7 y afiSgyp 7 ^ Of-^ 
f L&K 

[0 0 5 9] S :"foyn7?l:BL^<>^t'JtH 
~"^0f"^^^^\ tt^'J7y+t7yat)S 

8f- ^ * J$ o T (r ^ pjfigtt^ « -5 . 

[0 0 6 0] I : *:<D7a<yiritm%n?$>Z>. 

[0 0 6 1] &*5, tZft)yiS*'ry>'x.(D± 
ftC0CPU=i 1 t7>'aJ itt. *57'j7y*t7'>a 

PUC0^^u/i>Ji-^)Ci:$:^*r : b^«i:t"'5o TCP 

C PU^Y^yi>^tC*fL, ±{4/tXRtX/N*xyU 7y* 
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#7 Fl/XK#JSr£*i-y^7o -,;/*) OXf-h 
OC££^rt>0£T£o 
[0 0 6 2] fit, **JS»t6Ttt* yj7v+t7 
;>;xOXt— h tCPU + t7ya^)Xf- h£Og|^ 

tCPU+ty^aiOvHWaStt (ML I) 

i>^- • 3>yXf/y«t^), ML I <t 

14. &mm<D*r* y is=L vXT-Atl^tt^^v-y^a. • 

£>fel#<jO— ffiTfeO, CPU^t yis^ZTfrttTZf— 
L I £Sffl-r>5£:#>, ^'J7y+t7'>aC0«tlt 4> 

M 
E 
S 
I 



E, S. I (O-ttlf nO«§l:*5tt$-t©yiJ y y*t 
^/i>rLC0±{4<^C ?\3*\yis^tf^Y)' i §z > ^^-- HO 

[0 0 6 7] y'Jr^+ty^ 
OX?— h**M B S, I OBSKO^TttifcfflTffc-S. 

[0 0 6 8] Mft) 1 RtflHifi 2 Ttt, 7*J y V*r* y is 
a^Xf- h# I X*$>^>m^\ZC P U^-V *y yaOXr 
— M4 I L^Kaft&^ZlilZlJ;!). yjyy+ty^a 

y-cpu*t7*>ai:t)i^t^3c:iSfiiEt5. 

[0 0 6 9] Sfc, WttlftrXW«2Ttt, 
tr>aW- h**S-C*S«&(Cf4. CPU + t7 

yU7y+t7yaWr-h^S^^lt ZfVy 
is*^ y ^3.^Tfi/tx*^«rfc&?-^*K*iiitr*: 

£iU£Tf£>-5* CCT, C PUttyyaCOXf - h £ 
«IWlXf42ort<*||BLT*Wa!. CPU + tr> 
#-eo?- ?S7'Jr^t7^6 ffi.fr&/ufz t 

*i:c p u*t v ->aoxf - h^s tas, cmccfc 
tftx. (^-r h) *<fTfens««rct4, i&rteo** y 



[0 0 6 3] *j|Sfi»JB-Ct4. ML I £|iSrr<5&tt 
(C, yj «y -/ i>;xCDX?— NCS^CPU + t 

[0 0 6 4] sr. midm*) (bit. nsdiaij £^ 

-R) £^ 1 fcsgr. 
[0 0 6 5] 

■ ca i ] 







M 


M. E. S. I 


E 


S. I 


S 


S. I 


I 


I 



^tc, m2<Dmm (ht, r«jR2j to^so. $g2i: 

[0 0 6 6] 
[*2] 



h : Invalidate) d^ff**l-5 0 f IT, f^>/\*U 
r-hHOCPUOTfiO/U^U 7y^§MoT 
-^OAX:/'J y ^STffiAXtCfc-f >/\*'J?— 
ffTZ>Zil\ZJ:Q* |^U7^+t7ya (&tf<tO 

iSOCPUttyya) ***i«Mt:r 

[0 0 7 0] Sfc, «ttlR«(«»?|2-C»4, y'J7^ 
i- y ya^Xf- h^M-C*S«^l3C P U^-v * ->^l 
^Xf-htlTM, E, S. I OT^TOX?— h£ 
ig#J5 e *|g]S6JgffiH*3liT, yj7vtt7yaC0X 
?— btflMtZtjiZ><D\** Jt&OC PLHZ&^T^-f bW) 

P U * * y is zl IZ t4r CD X ? - h £ B» T *5 < # B 

[0 0 7 1] Um I £ft!ltt2*>«i6jfttt. yjym 

— h <h LTM, ESBftS^ $!lif$ 1 Trt4M, E £Ig£> 

[0 0 7 2] 7Vyis-**yiszLlfiEt.&Z><Dlt* 7*J 
yis*\y ^aL^Tffi/XX^efrfcSCT 5 — 
fc'tSJCffiO^U 7y*t7ya^-f-^^t)ot 

y is^tfzfy) y ^y is jlj&>6*0?— ^^SE^fiiA/ 

WiB2-CJ4H— ifi/UiOWCPU+t7 



M , E , S , I 
M , E « S, ] 
I 

I 
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[0 0 7 3] ««2Ttt, CPUttr>jW?- 
9 £ X ^— H E X& o T <r>* £43 t*T-t<0 * £ 

*4)CPUttfl>SHcfa5«^£« 

y S^flDX-r— h^ET^^l^C, ^0±{4<DCPU 

AX £ X X - 7-tZ>U £ <Offl3ia<i&Brt** 
[0 0 7 4] — * % IffilTH yjyy+tyya^ 

f^Xf- Misled*. Lfttfir>X. CPU+fr> 
3.**aBE7 f -^*»#»AS»&tc»4±ffiAX±ti6J-r 

StOOAiJf- h*SW-«t-5Ci(cJ;r), CPU^ 
-V V is zl <D 5*— 9 **• «b> n^: C £ * SI 3 d £ #T 

[0 0 7 5] *mffimMT~te. Z<D<kvlZ. myV*r 

[0076] [/uyijy^Bff] *n*s»tma, 

[0 0 7 7] [1] ittAXCSSffSftfch^^^^ 

*r» CPU36^6±ttAXlC«fTSftfch5>-tf^->3 
>£§ ttffi c> CD AX :/'J y 5/<D — igOftffslCCH* 

[0 0 7 8] **<6«Jg^*5(,^T»4, ±tt/-Ul:tt«T/ 

[0 0 7 9] (1) Read CJ-F) :7 Kl/XTS 
*tlfc*^ v^i^Dy ^SR^atP," CPU*6'Jr 
KGHJ^XX hrt<aJSft, CPU*t7>a^Xlfc 

[0 0 8 0] (2) Inval idate W/A'Jr 
-h> : ffiC0CPU*t7 ^a*:#an7 Kl/XTS 
Snft+tyya^D y ^ Sr&aSMfcT*. CPU^b7 



-f KOU^XXh7WtJ£*U CPU+t7'>^t7h 
L'tfcOWCPU + t ^S^jrCOX^— h**ST«o 
(5-f h * U ^XX h©S*T-^*«CPUtt 

[0081] (3) Read&Inval idate 
CJ-H'7>K-<>/tUT-M :ftfe<OCPU*v 

y^*R*atr. cpu^e»7< b * u^xx batons 

[0082] (4) WriteBack h/\*7 

yj ty^*^'y^3.^«#S?-r. CPUGOU^xx Ml 
<fc 9 C P U*-r y xa-tcS^ya ^ ^ SflssiJEat*.* 

[0 0 8 3] £t±tt, ^O^^UO^-^tc^f 

T-5 h^>1f^i>3 > (^^ U - h^>if^->3 » O 

~>3> (I/Oh7 >-*f{7 z/3 » ZHWZ-D 

[0 0 8 4] [1. l]Ttt/Uffl*f!lS 
i&AXK h^>-tf^;> 3 >#3Efr£ftfc«£\ AX:/ 

[0 0 8 5] TffiAXfctt, ^tC^TH^>1f 

5^5/3 >**€«$*1T^S. 

[0 0 8 6] (1) Read OJ-K) : *gjgsn/t7 
KVX 7">ayD7? £K^&tfo 

[0087] (2) Invalidate «>AU5r 

[0088] (3) Read&Inval idate 
(U— K • 7>K ^>AUr-h) : ftoyij 7 ^ 

[0089] (4) WriteBack (5< HAy 
[0 0 9 0] &45. T{4/\'xtzfc±{iy\*x^^ I /O h 
[0 0 9 1] [1. 1. 1] fWttl*«fflTS*& 

i zmm-tzmftizit. ax^u ^^tt^ 3 n^-r 

SHCLfcdbt^yu y hOBg<^fiJ^2fctXTfiAX 

[0 0 9 2] 
»3] 
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/if ^ b y 




Bead 


Bead 

^Invalidate 


Inval idate 


vWiteBack 


M 
E 


O 
O 




o 
o 


o 
o 


O 

X 


8 


O 




InvaJ idate 


Invalidate 


X 


I 


Bead 




Read&Irvalkfete 


X 


X 



O : Tffc'<*K Y ? 



^3 \ZtkT<£o\Z. /uytJ-ryU &t>(D±&rt*lz 

«£K:& £T&AX Kfgff iT h ^ >*?2 ^ 3 >oa 
vi/o-tfyi (X14M, E, S, IO^^0)^(DXr 

X^— h**XT** -5. 
[0 0 9 3] ^3K^T<fc^K, ±fi/UI:Read*< 

IBfT<5*lfc*£\ /Uyj7yH 7U7V*t7^a 

TTfi/UCRead^trt^ yijy^t 
y-S^j^M, E, S<D^-mfr-C$>Z>M'&\Z. Read 

T#£o Lt#oT, C<?)^tiT&AX!Cteh^>1f 
XORe ad^xyj 7 MftjJ^ttt^CH ±&A* 

[0 0 9 4] ±&AXI;iRe ad&Invalidat 
e*«J8fifStlfc«^4. A*x;/Uv>*fcL ygyy+t 
y ^a.**SX»4 I Oi^l; h^>-tf^S/ 3 >^yu y 
HT^o $"*\ y U 7 t 7 ->a^S <3D«^i:lt A* 
XT/U 7y«±ft/U£0R ead&Inval idat 
eftX^U y T&AXfzttLT Inval i d a 
t e SSSfrf S. Z<Dm&te. Read&Inval i 
d a t eT8*snSf-*tt^'J v y ->;r.(;H? 



«rr«^£ftf;:R#5cCPU»;:igU ico/U7U7y 

n v a I idate SrfSfTt"*. — l£\ ^ U y 
z/a.<Dtfi I <0«£-l£tt, /U^'J y>^tth5>1f^^3 
>*X^U7hL, Tfi/Ul:»LTRead&I-nv 
a 1 idate &mfrTZ>o Re a d & I 

n v a 1 idate TgjftStlST*— ^tt^ U 7>?*t 

SA^lAoti^/tX^J 7y^yU 7'>aS 
*8Mfcrr*fc«K Tfi/UCRe a d & I n v a 1 id 
a t e£fgfT-T£o y«J7y*t7y^MX« 
Eco«£te, Axyj y yiih7>1f^->3>«xy'J 

U 7 t 7 '>aXli-tO±te© C P 1 7 y a l:B 

7'J7^tyya**MXttEO« 

[0 0 9 5] Ji&A'X I: I n v a I idate &¥&fr£ 
tlfcm^\t. /U7U7^lt yj *7^^*y f>;x7^S 
co^^fc, ±fi/U0 Inval idate SX^U y 
hU T&AXfrfcfLT Inval idat e £fgff-f 
<5„ yU7y+t7ya^ST$Sfc^ wy^yy 
* V !7 5> i U> "r— $ & ft 1 T v pTUBtta* * -6 t5>6 
T&£>„ fLT, 7>J7y+t7yaOX7-h^MX 
tt E <B«£tt . AX7'J7ytth7>^y 3 >Sxy 
•J7hUcCK z:<B»£\ ffioyj7y+t7ya«t 

7'J7^t7ya*MTW«&H CP 
U^S±ffi/tXJiJc Inval idat e*<5EffS*lS 
£itt&tri. 7$;+t y ->zl^ I <0«£*-e-<£>±te(£> 
C P U + 1 7 y aOXr- Mii6Jf I I n v 
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al i da t eliCPU+tvya^Xf-hSOtt 
<5o ±&rt7s\z¥£ft£tirz I n v a I idate 

[0 0 9 6] ±te/ixic«fr<*ttfch5>tf£*> 

3>OTriteBackTfcofc«^ll H5>1f£ 
•>3 XDTsZfV v MifrfctUGtv*. Wr i teBack 
h^>1f^>3>T{^ CPU*+y^3LK*S««f^ 

r i t e B a c k*<38fr*ft*<OttC PU*r y x-a** 

C P U*i* y X3.36*M4:a:0f&-5<OttTffi<oy U v x* 

*t^>a*E, S, IOigttJzffiAXJbKWr i t 
e B a c ka*5EfT3tt£C<ttt&vi. 
[0 0 9 7] K±^ltISiH:l/c)5bT;txy'J 7 

tlCcfcO, S i i:si/tyu 7 t 7 ->a t C P u* 



[0 0 9 8] tit, /Uyj7y(l COcfc^KLT 

«<0AX:/|J vz/<DmmzZ)^T\tm:<D [2] JfSfcfilri 

[0 0 9 9] *A\Z. £l±ttWLfc«fliJ©*»«fcOtr4T 
itt^"r^o £JB#ITB\ ±&A*X£) h 5>U* ^ S>3 ><7) 

asofcjefcsafes-a-s. ^ct, i n v a i i d a t 

e RL*R ead&Inval idate (BIT. I n v 
a 1 i d a t e ^<hOf^) c PU*5-f h^fr^^ 

ttK£A/£&v> Q LftibT, dG>£»0J"T?tt, Re a 

[0 10 0] 
[*4] 









Read 


Read 


Inval idate 


Wri teBack 




K 




&Inval idate 


M 


O 


o 


o 


o 


O 


£ 


o 


o 


o 


o 


X 


S 


o 


o 


Invalidate 


Inval idate 


X 


I 


Bead 


Read& 
Inval idate 


Read&Invalkfate 


X 


X 



S4tt, R e a dO«aniiS3 <fc±< Kl>T»*. S 

SftfcReadSX^JyKstfl;, f^Read 

^l:ttTtt/Ul;Read£»ffL, t^— ^£g3£T£ 
fc<aT&£«£tcteT{iAxfcRe ad&I n va 1 i 
date £5gfT-r#o 

[0 10 1] Tt£t>*>. C(7)»jT1i, ±&/*X<DR 

h<B»£A # *:7U y Tffi/tyUwR e a d& 
Inval idate &$£f?T 5 C £ (C J: 0 , ^K^r— 



T& ax ^ s * s nfc a 9 s y u *y x * 1* ^ x 3. 

^SrK^&^fc'ck^J:::/'; «y x=t=-* y ya(DXf- 
[0 10 2] Ffct/ 



(18) 
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ty^a^PyJOXf-h^StaBftlt I n v a 1 
idat e SJSff LtttO* t y ^a©SK^ □ y ? S 

zy^ST&AyU:: I n v a 1 i d a t e SSSfrfSiKB 

(Read) , "r—$ <Dm%m7L<Dh%\zim (Inv 
a 1 i d a t e) <D^Wc2m. h^>1f^i> 

V *y ^ * £ S K tt. TffiAX K R 

e a d Tttfi: <Read&Inval idate £%?t 

■r * z. t <t o ^#>ffi(7> y u ^ * y $ a&aft 

X\Z b9>*f9 iss >*«fT-r*«BR**7i<a:S. Ufc 



CRead&Inva 1 idate^l iHlSEfr "3" 

[0 10 3] &*3, ±fi/U0Read 
x^U y M9l:HTtt/Ui:R e a dSRff 

Axyj ys?i:xf-hExiiSTa**ns f 

[0 10 4] [1. 1. 2] ««2SSfflt51^ 

AXtdfgfrT^ h^>1f^->3 >^3*^T^o 
[0 10 5] 
C«5] 















Read 


Read 

&Inval idate 


Inval idate 


WiteBack 


M 


o 




o 


o 


O 


E 


o 




o 


o 


O 


S 


o 




Inval idate 


Inval idate 


X 


I 


Read 




Read&Inva 1 kfete 


X 


X 



* 5 <75«HiJtlKr|EB« 1 3 <B«fW<fc<BSv> 

^CTr i teBac k imftpft* pTCgtt**<6*a>g 
75^1^TS5. IBttl"Ctt. yjyS;*tyyafl)X 
f-H^E^, CPU + ty S/zlICX^— h E€:Ig 
d^T, Lfc^TCPU+tyv'a^f-hMias 
C£:tt&v> («l#HB) cot% CPU^bWr i teB, 

tt. C PU + t y*/af:Xr- hE£Ig#T*59 ($2 

T, a*52m yjyy^tyva^Xf-hE^i 
±(4<7)CPU + t y >-zl^6W r i t e B a c k 

[0 10 6] «SO«BiJimE*3<oa*JiOffi»4C 



[0 10 7] CtlKWUfcfiB'JCLfc^TA^yu y 
<tHJ;D, S 2 l;«Lt7'J y ^ t y ->a i C P U* 

[0108] [1. 2] yUy^ty^a^Xr- 

#CK:, ±&A*X7^£GD h^>if^5> 3 >lC<fc£:/'J yy 
^tyya^Xf-hl^Co^T, -eco±{3rAX • h 

*«£f;:»fr*TM9rr*. &*3, 7«Jyytt-;S/aO 

#:x^— K<^8fe3£ott^tt. sin i 2 ot^-rn 

[0 10 9] 7y»Jy hL/j:^S&{:t)^Tfia^ 



(19) 
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XteWr i t e B a c kt*?fe«^l:B, ^J 7 i;+ 

a 1 i d a t eJST&ofcJi^Ktt, h 7 >1f :7 v 
5. I hva 1 i da t e«h7>if^y3>llr-^ 

[oi io] ifcfc. xyj-y htzm-stzi^TWiw-r 



v~>3.<DX^-b (SIT* 'AXr— h<fcH?.$0 te. A'7. 

[0 111] «6«, yjyy+tyxarotXr-S 

[0 112] 
[«6] 



















HIT 


HI TM 




E 


S 


S 


Invalidate 


M 


M 


M 


B*adt tnr«Jid*t« 


M 


M 


M 



x— s?x>h (CPU^U^'J 7 y^) tt, ^Oh7 
O^—ii? (Xt- hEXteS) ^otl^?5\ 

tl«. ^SS^-Cti, AXCtiHITMffl^gci: 
H I Tffl<D««ft#R#SttT*5!K h5>tf^^a> 

7-hMT}$^H/^^l:«H I TM£7U— h U 

&fc*4HIT£7tf--h-r*. tLt, x-;xx>htf* 
h 7 >1f ^ v a >Og$7 K U-X tC*fj£-f <5 ^ D y {7 £ 
^TW^i& (X^- M fCte, H I TM 

fcH i Tt>7U- HStt-$\ c^tti^: r^xj 

[0 113] h^>tf^3>3Bfr5E©x— s;x>h 

OR^^-y^iLi^tt^ Lfctf^T, XX 
-ye*#HITM©m /N*X±(CSKh^>1fi7 
->3 >OB*7 KUXK»j£t^5:/o^£x>— hM 
•C^ott^X-y X >h^Snct^L, X 
^-^e^HIT^H /N*X±H^KH^>it*^ 

->3 >o^*y Hl/Xlr^r^yn^^^xT"- HE 

fit, X*-:/*S*#5X<!D«S\ T&foSH 
1f*->3 >Og*7 h^XI:»enyDy?S»oT 
[0 114] ^6(C^Tcfcptc, /uy'Jy^^Tft/^ 



Z>. -Tttfoft. Tfe/UX^-y^HITXfiHI 
TM-e*ofc<!:t[i*XT-h^Sil, TteA'XXX 

y^Ttt/UC Inval idate 
*h5>1f^5/3>*affLfc«&(ctt, TteA'XOX 

[0 115] a±RWLfc«fc3»cyu v^*** S/a.<0 

[0116] [i. 3] xyuyh*SWl:*W±tt 

hf^fcT&AX K58fr Lfc h 9 >if ^ 5/ a >l:Mt5ffi 
©Tfi/UX-yx> h^e^JS^gttiO, ^-cojK 

JUfCS^ h^>tf^>3 >KfT7CC0"CPUt»UT«; 

>%fT7CC PU^^Cl^cfc^^cj^^coc^^X^U y h 

iS^h^>-tf^^3>£^5o /U^Uy^t T&A 
XI-yx>M^b OJMFjWU AX »C 

h5>^ya >£5£?tT£o *SeSS#»T»4, COX 

^■j y Hi^s K^>if ^^3 xottc/uyu y>?** 

6±{i/KX{C^LT^coSB'J^Lfc^^^XX-ytti 
C^XX-^ffl^fr^O^fTTcCPUcD^^ 

[0 117] S£*<D— y ^nz/X^AKO^ 

T^MESiyDhD^TH CPU/>^/Uil:h7 
>if^xa >**»fTS*lfc ^OAXOXX— 7 

3«H'JMt«&6*lT^-5. ■t<B«9JK:<fcn«, CPU^ 
6/Ul:Read3&«afT*ftt«^ 



(20) 
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XX — :/tt£fttH I TXttH I TMWii^«^KC 
B'JTfi. CPU«>5/UI:inva 1 idate*h5 

(0 118] CPU + ^-y->zLfiSe3fe 

T*3t). lfc*«t>TC PU* t 7->a<0Xf - MJ-5-0D 



«fc 0-£<Z>Jhfi[£>C PU + t7 ya<0Xr-h$ffl»t5 

[0119] [i. 3. i] mmi^mmLtzm^ 
o t±&/n*x k fgfT-r s x x - 7 ta # £ *fct-r * . 

[0 12 0] 
[«7] 











HIT 


H I TM 


Bead 

Invalidate 
Re*d4 Invalidate 


HIT C S ) 

5* (M) 
5 * CM) 


HIT(SJ 

CM) 
5 X (M) 


!H I T CS) 
(M) 
CM) 



^IC^^^e^iiA^tix^ — yUi^^: LTH I T£ 
Tlf— ht^o T&AX • XX-^JH^H I TXtAH 

c p uo«xf - his i:ts«B**«. cctcp 

* v is^\*m&. L7t 1 BIB** v */=l C^ME 

s lynh^jHiLfc^txf-hginOT, 

«?* h ^ >if ^ x a >£?K_t&:AX l:»LTHIT ST 
-tf— ±fi:/tx±0 h^>if^S/3 >JSSff7cCPU 
tt. f ©H I t C P U* t 7 i/aO»e+t 7 

Xl:HITS7U-hnctl:<tD, 

>>** v is^<D^mzf U y2<D&?.J— MAE ttt -5 
fca&Ktt, h^>lf^'>3>%fT7cCPU<04 : -V-y^i 



[0 12 1] TttAXt»ffLfch5>1f^->3 
>^ I n v a 1 i d a t e tA, A'X^U 

teii&A'XtC&LTH I TfcH I TMt,7H-hLSH 

OT&fc*, 5X) . x/u y hift£>_k{$:/\* 

XOh7>f*->3 >fe I n v a 1 i d a t e^T^S 

X^— MAM££c£o d<D<h^, :T»J ^ S?*-^ *y->zi.<D 



:6#IB) , d<0*l 



« i s«j£*r^« 

U 7 h**«f©X3i - ^IH* 6 SrtTS C i I: J: 0 , X 

y h*ff-pfc«^^*i4Tfciiai2tt*?)i ssuer-s 

>yXr>y^t-5C(t^T^-5 0 
[0123] [1. 3. 2]«fi2SSfflLft*t 
*«16»J|»c45^Tftl«2*«fflLfc«6Ktt, Axy 
U^vtt. X7 p U7h^ffofc«^l:, T&AXfZfgfT 

o T±&A*X KfgfrT S X X - ym^j s&^-r £ . 

[0 12 4] 
K8] 











HIT 


H I TM 


lov«il<Uce 


5 * C E 5 
5 * (M) 
5 X (M) 


H IT ( S ) 

CM) 
5 * CM) 


iHIt (S) 1 
CM) 1 
CM) 



^ f>3 >^R e a dTTe/UOX?- yes#SXW 
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^©X J. — Zf\&?} £ S. X £ LX ^ -5. 
[0 12 5] A-xy»J-yv^e,T&A*Xlc%frL^:h7 

□ . ±&<DC PUtt-; ->olW 7.^- h7i<E<h£c-5 
^tSWt. Lfc*bt. Cl£>«£-Ki5tt-SAX:/U y 
y^eox/'J hJEgg h^>1f £ ->3 >{;:.£ HTX* 

h 7 >if 9 V 3 >fgfr 5c<£> C P U<Z> C P 

[0 12 6] cro«tplc. S8l;Lfc^T77iJ7 h 

[0127] [2] T(4AX±fc!£f?£n;t h^>1J-*? 
^3 >K*fT£S#iW 



f£<DAX7'J »yS^ST<£A*X±K§SfT£tlfc h7>if 
v*->3 >£§ttBto£:AX:/U •yv'tf)— gCDftftMdOU 

g^o±eccPU*>6«) h^>if^ ->3 >$xyg y 
[0 12 8] [2. 1] ±{4AXtb^ji|9J3t 

[0129] [2. i. i] m^ii^mmt^m-t 

pm 1 T&A*X • h7>if^>'3 

>$rSttBtofcA*X^U y ->*fi, 9 t^-r^gijtc 

[0 13 0] 
[*9] 









fi«ad 




Srit«B«cJL 


h 




Invalidate 




M 




(aval Ida te 


X 


E 


O 




X 


S 


O 


1qv»I Idate 


X 


1' 1 


O 


O 


O 



x .* & y » v\ 

•tteti-Z. Tfi/U - b^>1f^^3 >a*R e a d £>i§ 

SififcAXfr R e a d*«RfTatlJfc»£. f©R e a d 
SgtfKofcC P Urt^CD Read ©g*fs*ty > 
a7P7^^MXr-htj$-9t^n«, fOCPUtt 

CO:/Dy27£TffiAX&#LTTfeAx • h^>1f£ 

AX - h5>-tf^'>a >^?T7CC0AxyU y S?tt, T{£ 

TR e ad^fTTcOCPUCIt, 
CO 1 3 1] TffiAX • h7>tf^i/3>^Re a dO 

«^tt. C CITttC P U + t 7 ">a t ?>J 7 ^* t 7 x 



[0 13 2] Sfc, T&AX - h^>1f^->3 I n 
v a I i d a t .e ££:te;R ead&Inval idat 
eC0«^-, ^co h^>-tf^> 3 >£§tt^7t/\*xyu 

E, S<oafil:±&/UI:SLT I n v a 1 i d a t e 
&5£fT~?Z>* T&fc-S, ^J7y*t7y^Xf-h 
**M. E, SCDm^, fO±ffi0)CPU*f 7^a^«i 
^ftt"^#^r"-^Sr«FoTti-5Rltett*«*5(7)T, AX 
yj y S^ttJtffiAXK: I n v a 1 i d a t e Z^ffT 
Z>. — 7 ^ t 7 v'a^f - I 

\i. -eco±{4<7)C PU + t yis^lZlt h7>*f2i/B > 

[0 13 3] f LT, Tfi/U - h ^ >+ft7 is 3 >^W 
r i teBack^ll Axy>JyS?tt, ±{£AX 
fc H^>lf27'>3 >*»fTL&^^. AX^U yvWFffi: 
AX^W r iteBack SrSSff -TSOtt, g^coyj 

>J tcS^^-T«^T^ 0. Wr i teBack <OKff 
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CO 1 3 4] W±l»WLfc«SiJ(CLfe*<oTAX-rU y 

£ tC«fc 0 , Zf 'J v -J* V -vi/ t. C P y -> £ O 

Mdll (Si) *tr>aO>y7j> 

[0 13 5] [2. 1. 2] f|^Jift2£j5gffl-f•5^§£• 



myyaCXr-htl:!^, S 1 0 iz^TMRH 

[0 13 6] 
[«1 0] 









Read 


ffedrft!ovilld4t« 


ffrlteBack 


* -r - h" 




Inv«Jidata 




M 


ft««d 


Invalid* t« 


X 


E 


load 


invalidate 


X 


S 


O 


Invalidate 


X 


I 


O 


O 


O 



x : « »J 9 t' • 

3>Me a d 7 U 7 y + 1 7 y a OX f - h ^ 

E"C*S*^JC*5lriT±teAX^R e a d £5EfT-T*j& 

[0 1 3 7] «JB2Ttt, 7U-;^t-r>jWT- 
b&E<Dt%\Z* f <7)±fi(D C P t 7 '>a^Xr- 

fi/U^5SW«oft h^>ifi7->3 >^R e a dW 

«J v 5** + y >tlC7)X^- H^ET**«S'f3«, 
AXT/'J yS?»4±ffi/^K»LTR e a 
t>L^cD/N*xy»J y y(/)±fiO C P U* t CD-O 
^Re ad^t^r-^SXr- hMTSf^T^ 

HITM67*-ht5£*»:, hCD^ D 

[0 13 8] &*$ % Si 0«C*Vt-5CtUX^<0«^f3^ 
[0 13 9] «±MltSl OO^JfcLfc^oTA 

C PU^+y^at^lHtt 2 ttyya- 
[0 14 0] ±E*9Xtt*l 0C!)«fl!]lcLjfc*< 

frStlfc*^, "e-0±ffi/XxlcaSttSftfc*CPUf4. 

tf/\*X:/'J ^ >?^6±ffi/N # XlC I n v a 1 idate^ 
»ff *tlfc<tS-lc, -tOJtte/txJiK: I n v a 1 ida 



t eWt7 f D7^S:Xf-hMTj$oT^5CPU^ 
<&ofc*§£-te, fOC PUtt±ffiAyU;:*f LTH I TM 

[0141] [2. 1. 3] 

[2. 1. ua^[2. 1. 2] T*m.wLr^±&/*x 

I n v a I i d a t e Oi§£\ dtl^SttffiofcAxy 
U yyWJ 7^*t7 yaOXf- h^Mt^nH 

v a I i d a t e SfEfT"?"* 9 S 1 0 #hb) . 
[0 14 2] tC5^ SI)CPU + t7'>al:43^T 
Xt*i7 ~> 3 >#fg£U' X^— bM<DZfU 7^^C 

PUcoT<4:coy>j yy+t y ^:xK:«#R*n&*^ 

U JcOC P U + 1 y S'a t H D±ffi^Xl:»«Sftfc 
CPU*tyyiHt^TXf-H Lfztf-D 
X. C$>*£\ /uyjyylt CPU^StfSSft 
fc?P y ^ iz^"r^> I n v a 1 i d a t e ^Tft/U^ 
6§tfI&ofc<hLTfe, ±tt/UI:»LTInvaI i 
da t e£5EfT-r*#fittfcU. * 9X14*1 
&#SC»C*$(f^T»4, C(2<fc?&^Tfc±{£AXK#T 
5 I n v a I i d a t e &f£ff?2> ZLizttjiQ* 
I n v a 1 i d a t e <DSSff£fToT^*C iifc*. 
[0 14 3] [2. 1. 1] Rtf [2. 1. 2] 

Tift^LAc±&/\*Xffi^^JS7j^:tC € tn«, Tfi/U • 
h7>if^ya>^Read^, tt&ofc 

TRead^lrtS (8 9Rtf*10#I) , 

[0 144] ±LZL*>ifi* MCPU^f-hM^P 
7*S«foT^5tgi;, f^CPU«i:ll-ifi/U± 
<0CPU^Wo7^SReadLft«6, ^gE_t{£ 



(23) 
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0. ^ft$CPU** yisD.<DT&<D?V yzslr^yis 
jxOX^— M4M<h£c<5« f ^K^D^/^^g 
grtf)^-* te7 U *y *y -> j.**Bf* C £ <h 

C<0«6\ /XXT/U *y>^4, ^K^D^izlC^f 
5R e a d STti/Ui^StfKofti LTt>» ±&/X 

l 0trsKl/fc#^fc:*3^Ttt v co<fc fc±tt 

e a d<0f8fr£fToT^* 

[0 14 5] Z<D&&ma* fit±»r«WUfc«t3<c^R 
[0 146] COfcft, *£»09Ttt, /txyjyyl: 

[0 14 7] H2lt d<0*»«O«Bftfl|j«*S-rHT 

H2Kl:6l>T, ±fir/U2 0tTfi/U4 0tO 
WTh7>if^y3 ><OiH»£fT3/Xx:7y <y>?3 0 
*4, /XX!/Uy^1W»ffl5 6 0i±ffi*t^>attfi75 

0. ftKyh (A) , (B) MU *ft^tt*S>:Rtg£jR 

[0 14 8] (A) fo?^^:^^^;^^*^ 
yis*.<D7n<y2£: I n v a 1 i d a t eTZtztblZ. 
±»U2 0±^CPU 1 0&tf 1 lWt7xa^ 
I n v a 1 idat eT*(KBrt*&u. "r&fe'S. ME 

y S'jlOXt— h^-T^T I "C£>£> 
(B) f 07 7^i:Mt^/U 7 y+t 7 3 1(0 
zfuy ^Of-^^T&/U4 0Kffi^T£Zia6(c, ± 
&/XX2 0l:MlTR e a d «3Eff-r*#»3&*&n. f 
±tt/U2 0±OftCPUO+tyyattIX 

y S^ftd^SK 6 0 tt, _h{£/XX 2 0 • Tffi/XX 4 
1ftfflS8 0<Z>fflW£fr3. * / 

[0149] /xxyuys;ffl»8S6 on, cpui ox 
14 1 i*e±te/U2 o±fcKff*tifc h^>ifv*->3 

>^r^£-^-r^o fit, -Zr<Db7>'tf{?i'3><Dmm 

^ay^Kiat-rsttiB^^yeww-r*. r&Jb'S, /x 

^^UyyWWffleoH ±{£/XX 2 0±CW r i te 
B a c k#36frSttfcO*ttttiLfc<fc#|;:tt % ±&*^ 

tStti77^f7h (A) Sr-fe^h-TS, £fc, /X 
X;/'J y ^WWffl 6 Ote, ±fi/U2 0 ±\ZR e ad** 



^yotfyh (B) ttyhn, ±ft;W2 
0±tr I n v a 1 idate* h^>+f^^ 3 >^%f? 
S*l*:«ftKt4, /XX:/>Jy vfWSR6 0*4, gS^D 

(CPU^Inval idat e**SSfr"r*«)tt, tt 
») . 

[0 15 0] -C-LT, /W^Uyy|«ia6 0*4, T& 
AX 4 0**6 I n v a I idate £§tt&t3fc<§£\ 
S^yj 7y+t7ya 3 1 $X^-7 P LT I n v a 1 

(A) tl/Ti dCDfcr^h (A) ^Uty h 

/XX 2 0 fc*f LT I n v a I idate Sr»fr"r-5. fcf 
yb (A) h4W80»&tt, ±fi[/U2 0±OC 

PU^ir y ^iJi-T^TXT— h I &<DT I n v a 1 i 
d a t e<0fEfTttffto&^. 

[0 15 1] AX^UyS?ttW»6 0»4, Ttt/X 

X4 0*>SRe a d*SW-«^fc»S\ ^Jy^ty 
^o. 3 1 ^XX-^LTR e a daftO7PyJ(0Xf 

yJO«S77^eyh (B) ZM^Zo f Lt, C 
Ofcfyh (B) tf*"J*y httlBOW*©*, /uy«J7 
6 0 f4±&/XX 2 0 tc*fr LT R e a d £fgfr-T 

[0 15 2] Clonic, B2CD#METtt. /XX^iJy 
S?fH»«5 6 0 tC&^T, Jktt/XX 2 0 ±<D b 5 >+? 9 is 
3 >£^B-^T£C:£K<fctK ±tt/U2 0±OCPU 

*i-y^i«)ttiieffis-r-5. fit, ^(D&^mrzm 

S*ffl^TTfi/t7 4 0*>S±ffi/XX2 0^0 h^>-tf 
^*oT, B2<Z)*J5JfcK:«fc*ltf, ±fi/U2 0Oftf 

[0153] [2. 2] Ttt/xxtwrsx^-ya* 

*Jifi* 3I9X143E1 0©«B']i:Lt««oT±tt/Ul;h 
5>1f^->a >S5Sff-r<&t, ±ft;U0)#CPU^6 
-to h5>1f 5^S^3 >*C»-r-5««F*^tt/Xxyu y>? 

izii^n^o -€-n6±te/xx3&^o*«:i3a-^g. /xx 

^(Z, /U^Jyvft Tffi/xx • h^>lf^^ 3 >^ 
fTTC^/xx^U 7> ? (c*f-r^xx-ytU^^T{4/xx± 

[0 154] Cd-C(4, ffi<0/Xxy«Jry>?3&»6Tffi/XX 
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[0155] [2. 2. i ] mm i $^ffl-r-5«^- 



JTf-5. 
[0 15 6] 
«11] 













Re*d 




te«da I art! ids t« 


Vrit«B«ck 








Invalidate 




M 


flITX 




BITS 


X 


E 


SIT 






X 


S 


HIT 






X 


I 


5 A 






5 * 



^3.Rtf-5-<0±e<0CPU*^y>-a.(0lit*nt>R e a 
drt^&T ^SJ^T^&txD-C. /\*X7'J vis 

ra ax y u 5/ v^t&ax \z&*r z> x x - 

U4- v Isol\%M £t£0 liCOT, :/ U -y -v v *s 
a^E(0«6tt;u?'J *yi^4±&AX£xx--:/-r<5 
T&AXirfcfLTH I Tt7U-ht*ltt 

yU«y> ? +^^v'^Xt^^±{40C)CPU^^u/ 
^jLCDli-rn^^-OR e a (KDm^T&T— 

Wi&LfcJ:?K:AX:/»J -yS^^Ji&AXKlR e a d# 
%fr$n^. C1<DR e a d(c^-r^±fiy\*x<DX^-y 
«r»36*H I TM£!ofc«*tt, AX7U y ^tt±ffi/tX 

^m^-r-So — Readl;»t5±tt/U^7-y 

[0 15 7] $:\Z, T©/\*X • h5>1f^->3 >3*«R e 
ad&Inval idate *fctt I n v a I i d a t 

s°i^t /uyu ^v^T^Axjc^-rsx^-yai 

ofcW&tttTffiAX^Jfrsxx-yUi^^H I TM 
£-r<5« I n v a I idate^ b^>+f? i/3 >fi. 



Z><DT\ T^/^xtz^-r^xx-ym^^^xizTtitf 

<fc^. fc£:U ^ U 7 y+t 7 ya^Xr- h^MT^ 

PU+ty^a) 0}^-3SSf<0^— ^^R e a d^ffTC 
<7V\*X:/U ^KjgLa^^-f >**:U (Ct>##ST^ 
B7&*ftSfc«>, TifcAXtCttH I TM^7^t-ht^ 

[0 15 8] 7y^6Ttt/UC3?ff Stl 

fc h 5 >*f& is a >#*W r i t e B a c k o 
(Cfi, I^/Uyj -yv^*^ *y zs^CDXy^— h fi I & 
ttfctt&^OT, ftfecOAxyU 7y«X7-yffi^^^ 

[0 15 9] &*3 % Si 1 KSLfc«H«lC^T«r«W 

fe^>o Lf;?5bT, /Uyj7y(l Tfi/U^6h7 
StfO tSO^U y^+t y ->rL<hX^— hSB^S 
cnfi, Mfi 1 © rt < C P U* t 7 y a(DXf - h 6 
[0 16 0] £4±IttWLfc«i'J(lSe^T/\*xyu^^ 

[0 16 1] [2. 2. 2] Mtt2fi»fflr*»& 

ff -r ^> x x - a , si/uyj7 s>*<s wik o t 

T&AX • H5>tf^ >-3 >Otgt, h^>tf y- 

— hi- ±&/N*XCOXX-y^itra^#, 
2 0«BJKLfc3i«oTi)fcfi-r-5. 

[0 16 2] 

[*12] 
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Xt — h 


R««d 


R««dtlav»lldat« 
loralidst* 


BritaSaefc 


* * - y 
flITK 


xyt-? 

mm 

am 


turn 

BITS 


±tt/C* 
flITK 
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IITfl 


HITS 


eiTi 


filTH 


X 
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iiTa 


KIT 


BIT* 


* X 
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S 


X 


BIT 


X 




X 


1 


X 


5 X 


X 


5 * 


5 X 



S 1 2 S 1 1 KSLfcfWtt 1 <£«^<£>SiJiij£ 

Tfi/U • h^>if^S/3>»co^T 
AXT/'J * iSlfi& 1 0 co^gijtc Ljfc#oT£j5fcLjfc±te' 

[0 16 3] Si 2 0«9Jt*3^T, Tfi/U - 
^•>3>OiaOTr i t e B a c kC9ig£\ SlCTF 
ffir/tx • h^>1f^f>3 ><Z)i^Re ad, I n v a 

1 idat eX\£R ead&Inval idat e co« 

«^«>X^-^HI*<0«fc3£<DaMiJt4. Si l<D«^<h|^ 

[0 1 6 4] Si 2 O«M<04*»j£tt, Tfi/U • 
>if ^ >©lg*<R ead, Invalidate 
XteR ead&Inval idat eT^U 7v+t y 

^»**HITMt&5t, Ttt/Ul:#TSX5?-y 
tti^^H I TMin^5. 
[0 16 5] dtlkL mm2\Z^X, Zft)yi?3r-ry 

H I TMT'feo^i&CH, ±&AX±0 

£H I TMt-T^o 
[0 16 6] fil±«WLfcaBJ»Ct£t>TAxy>Jy^ 

0> • n>^x^>S/£|£&t*££<h7^££ 



[0 16 7] [2, 3] y»J -y^^r ^->^.co^:X^r- 
h 

[0 16 8] Sr. Ttt/tX • h9>if^5>3 

> £ fgfr L ft l> \Z r> V i TR -5 • 
[0 16 9] Tfe/U • h^>1f^f>3 >#*R eadt 

y ij . y i/^COTs^j— hffi I T^o^S^fZ te. 

-toyj y 7->aO*Xr- Mil * 

Jfc, Read $:§tt$o^7U 7 y^t 7 ya<DXf- 

3-<D % A7>t— M4S t&-5o 
[0 17 0] Tfi/U • h^>if 5^5^3 >*t I n v a 1 
idat e^-efcofcW^Cfct, -C-*l*S^«tofcAX 
-fVyW? U -;y+t y > CO^X ■y— H tt I <k & 

[0171] T&AX • h 5 >if ^ > 3 >a*w rite 
B a c kT&o *ftSS»Sofc/Wy>J 

[0 17 2] TteAx • h?>1f*->3 

S^ir y S^CD^X^- M4. S13 iZ^R-tmmiZ Lfz 

[0 17 3] 
[SI 3] 
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HIT 


H I TM 


Ke»d 


s 
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S 


Invalidate 


I 


X 


I 


K«ad4 1 ova i 1 da ta 


I 


X 


2 



x : sun*** 

[0 17 4] cco*gJiimi, ;uyj7y^±fe/ui: 
Read^fTlfc«&f:H Ift/U^Z^-ygS 

TS« — A*x:/U ^y^ii&rvXi:: I n v a 1 id 
a t e*h^>1f^->3>t»fTLfc»^irtt, ^Jy 
>^^y i^co^X^— h£ I £TS<> 



[0 17 5] C©«fc3&«»]K«*.tf. itt;Ufl)X5( 
-y^^M^Ttr^^tC >y *y zsn-CD^f- 

[0 17 6] T&AX • h^>ifi7^>a >S:§tt^^fc 
Axy U *y vrt*±&/\*X(;:*f IT h 5>tf t? i/B 

£Si4tc^-fo 

[0 17 7] 
«14] 



















HIT 


H I T M 


B»d 


I 


S 


S 


Iav«lid«t« 


I 


X 


I 


3««dS leva I ldcte 


I 


X 


I 



X : S6 y»ftV» 

C©aiW«l 3 <0«»]£*&*jfl»4, iS/Wl:Re 

tr**j£-C»*. SUOaiim ±tt/Ul:Read 
*38fTUfc«&. ±fi/U©X3«-y«**«HITXtt 

. H I TMOS^:(igi 3 0«MiH«:/UyS>** v 
•>a^f-h*St«*, ±&A*XCDXX-:/*S 
^^XOi&iiyu *y s?** y i/x.^AX'r- h & I 

[0 17 8] -T&to^, ±ffi/*X©X*-:/IS*tf*S;* 

>is\Zffi££tl2>* ±<£AX±0DCPU*-\-y 
o-^-T^T I <fcO>5C£tt, ±{£AX±£)C PUJ4R e 
a d H5>1f^">3 >#»rr*:/ny £££aE£<tt 

* L fc<fc -5 (C±ffc/tX (7) X * - 3 X CO £ * IC y 

U vi^^y S^O^x^-hS: I <h-r-5Ci:tcJ:0. 
7'J7y+t7yal:^yo 7 ^^n, *^-y'> 
OWa?iJffl £ m S C £ * S o 
[0 17 9] fit ±firAX^SSfT*tlfch^>1fi7i/ 



3 >*SWfliofc«k€rcOA*xyiJ 7yOl*iffi:, T 
ttAXfcJBfifStifc H^>if^5>3 >Sgtt»ofet# 

y+t7ya<?)xh:^ya ^(O/Uyj yS*(0»ff, 
Rtf±&AX<7> h^>tfi7^ 3 >l:»t-5'J 

[0 18 0] [3] 7Uy>'ttyyaMk # Jy3> 

©^'J7 KUX£ttJtx£^T^Sfc*6\ &s^-^£ 
a. /^E »J ^)?D *y i7 ^07D y £ K#j£-r T 

>£|*<K. +t7yaf:^fe^^LTtef-^ 
S„ 

[0 18 1] yU7y^t7yaCTXt^y3 
>£fr-3fc«^, ±(4/\*X±tcf4^Kxt*^ is B y&f} 
o^D7^^ot^5CPU^t7 va.j&«SF«E"rs 

3 >€rfrofc«^JCtt, ±fi;UOCPU*t7->a«) 
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[0 18 2] #S©SfiJBffiK:*S^T\ ±{£AX<0 h^>if 
i7y3>^fflL AX y U y S?tt, y U y V* * v zs 

tt, 7'J y 7 S/aOittOC P U + t 7 y jOK 

[0 18 3] [3. 1] ±fi/U±OCPU + t7ya 

±&^)C P U^^ y v-o-rtCDX bfi7 f> 3 >*f^y □ y £7 

TInval idate £56fTT-5. I n v a 1 i 
date (D^ffti. &CD* 1 5 iCg^Tf??. 

[0 18 4] 

C* 1 5 ] 











M 


JoyoI idete 


E 


loyal idete 


S 


laval idite 


I 


O 



<0Xt~ M:rgo*€\ I n v a 1 idate 

KBHirrSSl 6^1 7Ttt, ^ijyy+tv^a© 
Xt— C*X*T<OS3^4&£<B»fi-<i:S 
&<5o *3*K:*5HT, 7U7y+t7y^.OXf-h 
hT>1f^^3 >K*rrsXT-K T 

3t-^<7)Xt- h^g^T^* 
[0185]*1 5<D«ffJfctt5«£, AX7U 7y 
te* 7 y v'aOXT- h^M, E. S<DM-& 

(c±{4/\*x(C I n v a 1 idate &$£ffTZ>. 7 l J y 

P U + ^ v ya^SgyD y ^ £f$o TU£> ?Iflgtt*«« 

[0 18 6] C<£> I n v a 1 idate 



&^LTInval i d a t eM^yn y £7CD4£8g£: 

IS-c, ±&AxKttLxxx-:/ffl^£ig-ro 

t€r, ±tt/t^±o c p u<d«c*i:sr7d y ^ sxf 

0, *Ot-* I: J; 0 Sltx S/ 3 >#*©y p y ^ 
[0 18 71&45, «15$>«IWtt, «Jni&^<Hn2 
[0188] [3. 2] 7'J-;5?+tyyjOf-*0 
^U^5^4 t V!y5>a.rt<^ft«fT f --^*^ : f >>c.qE 
l:w r i t e B a c k S»ff TS. 

[0189] [3. 2. i] $!j^i &mm-f 
Mfii&mmT&m&i** /U7 r U7y^b7fi/UA, 

r i teBack 0>5Effte, * 1 6 OMM'JKSr)*^ 

[0 19 0] 
[«1 6] 









K 5 >1f ^ -> a > 


M 


WrttoBacJt 


E 


O 


S 


O 


I 


o 



A*X^U^S?»4, :/U yy+t7 yi^Xf- McgO* 
^T, Tfi/UCWr i teBackSKffn^g* 

Uy^^y^3.*<x5r— hMotfriwO*. t&ax 

l:»lTWr i t e B a c k&5£ft-rz> 0 y^+t 

C P U + ir y ya^SK^D y £ <£>g£fT-^ 

[0 19 1] Ifc^oT, yjyy+tyya^M^ii: 
SiCtt. I n v a 1 idate l:J:ot±ttAX±WC 
PU^S^iJ y y + 1 y ->a l:t* RS ftfcSK^a y 
^tf)**?^— feL<^ j e^) e t^^:±{4/\*x^e>co# 

T^^f-^^, Wr i teBackh7 >~tf ^ 5x 3 > 
(Ci;oT^<>^^:'J(I#^K^n^. — # % yjyy 

>y : t'J'v^T r -^c0S^Hbf4fT^r, ^tc^^y 
ny^f-h6il:ML ±tt/Ul:SK?Py 
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£MC*rr<5 I n v a 1 idat e£fgfr-TSo !/U y-J 
^^^OX^—h** I Xt'i7-> 3 >gft: 

[0 19 2] [3. 2, 2] *tt2*«ffl-rs»^ 

*JifS2££g/aTS*§^ ^Jy^ty>i^f-h- 
*<E©t*»w, f O^U y 7 ->a<0±ffiO CPU 

tt. /Uyjr>U ±fi/U±OCPU+ty>a* 
H'*. fe L^f - hMOC P U*t y '>a***n«, ^ 
(DC PU^t v ya^bXf- hMoo^— ^£SX#U 

>*^ui;:»*rt&b***-&. ir&nxi: 

[ 3 . 1 ] TR« Lfc I n v a 1 idate \Ztt-?2>± 



a. -eoCPU + t yi/^fi, /U^Jy^SInv 
a 1 idat e £r§tt®S <b, 7^»yffl^^LTH I 
TMSrZ-y— SOT, /U7'J7yO±fi;U-7 

[0 19 3] &£5, Xf-FMOCPU + t^>aH 
A*x:/U I n v a 1 idate £§W\&S<£:* 

C0"C, /«yiJy5?tt±ttCPU*w>a*6fl)Xf 
- h M <D i? £ g ft6<j j-fljc f#f 5 - t # T £ a o 

[0 19 4] Lfc^oT, Mtt2*S/rr*»£K45W- 
S^^'J y^STfi/'U^Wr i teBackO 
5EfrW\ yU7y*t7'>a0Xr-hMlnva 1 
idate ^J*-r-S±flr/tx<OX5t — yeSiJca^J-. 

[0 19 5] 
[$17] 



~f y * * -t v 
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Vrit«Sack 


Vrit«Bftck 
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ffri teBack 
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o 


o 



J^EXttMOtSK, CPU** <y is affiXr— 

17Tlt ^ U 7 7 y^cOXr- h^EX^M 

T% ±&A'X * — 7«r*#H I TMWl^Ctt, T 
fi/UI:»lTWr i teBack^frn o COT 

r i t e B a c k C^oT^J 7ytt7ya^?,^< 

yj7y*t7ya) *±fiOCPU*t7ya*6« 

[0 19 6] y'J7y^t7va^f-M^/ 
<0S&TS^Tfe, IfiOCPUttyya^T^ 

$^>CP U+-v z/zi.CDX'f' — hMOr — fcf 

U£\z1£Z2>. C0Q^&. I n v a 1 idat e \ZHT 
^±fi/UC0X^«y^H I TM^t^6 e ZL <D 

2>Z.£[ZUZ> 0 L^t, «17»r*$HT. ^'Jyy 
4=-V y ^jlCOX-^— h^MT, ±&AX • X* 

I TMW^)«^{:H /U7'J -y S^T&AXfC 



*fbTWr i t e B a c k SJEfr-T So d<D£i*, zf*J 

tt. y'J7y+t7ya^fifrtLTt^f-^T'$5o 
[0 19 7] 7U7y*t7y^Xf"hE 
±{£/\*X • X* — :/tt«#H I TMJEtncD«^(C 
it. ±&^CPU4 1 ^^'>rL^X5 : ---hM-e*-5pJtgtt 
tt&H<BT, ::<0«^tcttWr i t e B a c kWJgfifL 

[0 19 8] aiRWLfcjfiffltLjt^oTltt/U'v 
CO I n v a I idate OKfrRtfTffiAX^OW r i 
teBack^ff^fT^CtiCcfcO, 5>X^A±#:co 

v is <D X fcf if z/ a > £ ff -5 C £ ffi X' * S . 
[0 19 9] [3. 3] K5>1f^y3>iaitXfi7 

^3 XDtztiXDrtT*?*) yWmmmifeL. f^Xt^ 

So 

[0 2 0 0] OK, ±{£ AX • h^>1f^"> 

3 ><DT KI/XfC^-TS^U *y :y*^ ya<D7Q7 
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[0201] (a)-eCT, S"r%x.e^L-5(Dfi, If 

A* • h ^>tf^7 ~>3 XlO^T^ing^fr^ ch(/^^ 

[0 2 0 2] Xt^^a >fliaH45iriTI4, igCPU 
Jr+yzsz-Ote&fcO/tibrtX^V I n v a 1 

i d a t e £3Kfr?**tfJBa*S*<0T* C<0^jSlT±fi[ 
LT^S h 5 >tf ^ >3 >3£fT7nC PUII± 

X tJby-(£\$ % m&$£fr*<D by>^f 

rasas Kmxrai; h^>tf^ s> 3 >£igfT-f-5«iJiT* 

[0 2 0 3] c:<Ot€r^«l'SC0SiEtlttfilT<O«k'5^a: 

U K5-f «FTfll^ta^LT h7>tf^^a >fgfr5tC 
PUKU h^SrSSU xWy 3 >ffli (±{4CP 
UO I n v a 1 idat e >/*Ua,OT r i 

t e B a c k) &ffo 0 — ?5\ AXT/U yy>6©U h 
5<»7«*t**WRo*: H5>1f * i>3 >%ff7CC P 
Utt, ^ofc^^>1f^5/3>£»7LT±t£AXt 

[0 2 0 4] (b) Cl±ttWL&«fc'5&iJ bv-l&ff 3 
JlITIi, CPU**««»Ch9>1f^5/ 3 >6»ffLT 
«**WtStth5>1f^S/3>^tS-rs*T<0 

Xh'^ya >^7lfciCPU^e h^>1f^f>3 > 

2S€T^Dy i73i<te<oc PU*^« h^>1f^^3 >l:J; 

ttB^xlf^S/3>*fTto<c^ntftt6a:<6:*«^ 

[0 2 0 5] ^(0«t3/«i:»&fc:ajfl-rsfca6O#j56tL 
Ttt, /uyj v vn\zmnmnv yy £SW\ iW 
-> 3 >^^<d^d J7 SfoA 7 7 r (3— «FWtiliB L 
T7U7y*tyS/a£2H ftCC P U^b^O b^> 
If y* 5/3 ><D$ni£$:iy^f-< D %\zJc(D/'\*y y t dililiL 



[0 2 0 6] 0 311 dO*SCf'*5ttS/t^yu *y v<D 

T, ±tt/U 2 0 iTte/U 4 0 t CDW<^ h 7 >1f ? x 
3><DM»Sff5/U7U7y3 0lt dtlSTiaWL 

60t, x t'i7 y 3 >MO+ 1 7 -> a 7 i7 Kr 
Wi:»itSxWi/3>/ty776 2i^tr. xf 

»ttt5r-j'Ay77»6 6t t iijeynry^07H 

43. Xtf^f>3 >/ty yr 6 2H 8^07^0?- 

^5/3>OMfffflafcS*JEc;pTSg<t»:oT^S. xt^y 
3 >A*;77 6 2l4i£JB&*ft*</J>*liflD7?-y-f Xfe/h 
/uyj yvftj»a|5 6 0 iH-CDfy^±l;ff 
9 iiirc yj y^^^^j. 3 

lttML I *jftfct"fc»lr-y-<X75***<a:5&«6. A 

x y u y i?mnm 6 o ^m— <^ ? y±i:»rtts c <t 

[0 2 0 7] S3 K43trVC, _hftAX 2 0 {Z^ff^tlfz 

*t7'>a3 l$X^-yiTh7>1t^y3>^X7 P 

^Uy^(!lW8|S6 0lt h^>lf^^3 ><DT bU7,\Z 
^fJST^r/'J y^+f y is*. 3 lrtcyay^ottffltt 
SEfctftfHU «ffl<0«r*attyP!y^3*«fi(riTir^^c: 

5/cr3 1 ^ e»IE^ttl ITX I: ^ y 3 >A 7 7 7 6 2<Dy" 
-^Ay7 7»6 6l:fti|fll/, SK^Py^OT H l/X 
^7Fl/XUyX^CIit^ CtlWWrK, /UT'U 

y>?iW»as6ott, y^-^^s/zL 3 i ^^iyn 

[0 2 0 8] eio.fcp&fflsoe*, ±tt/U • by> 

gP6 0te, [1] [2] »7fltt«L*:— *<05B 

S£fToT, -tOh^>1f^S/3>S««r$-a--5. 
to^, /uyj y^fflWBR6 Ott, hp>if^'>3><0 
Xyj7 h^froTT{&/N*7;4 0 (3 h^>-tf^ 5y 3 >^ 
RffU COJB«TffiAX4 OCOft&COX— f/x> h 
<>^^'JXU/Uy'J7y) ^SWfc^-i?*, 
'Jy b^by>^f^iy3>LLX±itL/^X2 0 fCtii^ 

[0 2 0 9] fLT. C<£>^ /U7U y^«»fiB6 0 
»4. X tjr 5/ 3 Wty 7 7 6 2 p y 

c»-r*xe^->3>«iatff3- /uyu 

tyS?«»8S6 0tt, ili7D7^H»-r^Inva I i 
date h y>+f£?is3 >^:±fi:/KX 2 0 (ZfEfrLTC 
PU + t7 i^U y v is a. > £/^^ > 
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i^ilteTftAX 40CWr i teBackh? >if ^ 
6 0 fi, itffiyn y ^ ir*rr £ I n v a 1 idatel: 

iry~>o.3 lTI4&<Xt^ya>A777 6 2 

[0 2 10] Z.<D£v\Z, H3flD«J**Citl»i, h^> 
if ^ -> 3 >{C»-r<b«LS^xfc:^ >lc4fefrLTff 5 

[0 2 11] £l±<DttW"Ctt. H 3 co#tk^*5W 

SUS^Xt^ya ><^^S(4h^>1f^>-3 ><D%1 

tf I n v a 1 idafe $:2£ffT2> Ci^.TS, Sit J: 
I n v a 1 i d a t e J&*^TT*UiV*t>"Ct>T 
ft/UICWr i teBack*»fft-5uti«Tf5. 

ffl3**5S«-rSiWK: I n v a I i d a t eWr i t e 
B a c ktSSSfr-r*Ci:fc?riB"C«S. 
[0 2 12] 0 3<O«/£~m, lW'>g>J}» 

o^ay ^oiiiBWHIftLTxtf^^g ynvVT 6 2 

5 &S«l + f y ->a 6 8 Sffl ^5 d i feT? f M4\Z 

TS^o 0 3 OXt'^ j/ 3 >A*y 7 y 6 2 £^1 4 cdISKj 
+ t7^6 8£C!)«Htt % XEJ'>g>/V;77 6 2 
^»tt*nfcyny i/14/txru yS?«»ffl5 6 0rt>SK 

tifc r n v 5 Ax yUtyy8M60*5 K^ffi T d 

ftWgfl6 OT^ilffi^^^n^ h^>-tf/7^ 

*y x$»WgP6 0 h^>-tf^7£>3 >l:j}f5 

**«:ff5iit*«'e#<c«r^ 04o«fiKtcj:ntf. ffl? 

fc*:U f»tty>a6 8fl)B«li 



[0 2 13] [4] U 
ME [3. 3] Cfi^T, yj-yv+f 7->a(OXt:i7 

'>3 >^g7i^^{ri5tt^ h^>1f^~>3 ><DU h7 

[0214] [4. 1] Z^JyhtCitt/WtfflO 

5" 3 >J3*f-rsT&/tx^e^)JESS*V^X^U ryS^t'* 
5 KHz, 9JOh^>-!f^5/3>3S«±ttAXt«ff*njt 

^ 5>3 >(C*fr^>T{5/\*X^60^^y U <y S^-V y 
[0 2 15] COJ:3ttWH***-r«fc»tST#iL 

7 7i^*RH ifi/U • b 5 >*f 2 is 3 
^i^C77^xyj *y ht^LTimtl ^r<D b 
is 3 ><D7>7*J v b&m®U^£.o\ZTZ>ZL£ 

ya$:XX-yL, ^'J7hWoSWSt>th7> 

yij y y.tp(o b?>-*f£?r>3 XDtc&lzm&Zftfcir^ 

[0 2 16] £<0#ffiT»4, {&<Db?> 

3 v h + (z;»fr*nfch9>lf^^3 

[0 2 17] SlO^ffift xyj <y h^tC h^>if^7 

h^>1fi7'>3 >SX7 P U!7 

U 7Uy$&&mT&m&\Z<D^)b : 7<1$:fto£^ 

xyU7Mf;S&C, Ttt/U*6©««r-j'«g 
fr*A*l*fc#:/Dy ^ffiffi-r-S**, Invalida 
t e h^>if^7 x 3 >tt, X7 p 'J7hlfctLTfcyD 

[02 18] dOfilfig-Cti, /U7 r 'J7vlt Sf±S 

ax - h^>if ^ f> 3 >sstt«5i, y^y^m^x 
%im&<nb^>*f2 z/3 >&x?*j -j htt>*»5*^«3£ 
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fit, Xyj'yhW&H ±ffi/tX#>S« 

[0219] coifiicinn +t7^yn 7 ^^ 

[0 2 2 0] S20^ffiti, xyjyh + Oh? 

y 3 >l:»LTij ft***-*-*. 
[0 2 2 1] H5lt ^Oi'SScU h5-f*l3etB«B*# 

[0 2 2 2] B5K::fe^Ttt, /U^U 7'>*3 0 
SX^'J *y h^>if^5>3 >«t^ + t7y 
*7uyi?<07 H UX««S:»iWTSXyu *y 

[0 2 2 3] S-T % H5<0*tjBact45*t-6X^Uy h«f* 
U-^X^ 7 2 ^7 K UX««OS»i6f^tt3^TBlW 
T^>o CO*j5t^*l^T, /Uyj *y5*ftJt965 6 Ott, 

yhf*t*SLfc»&, 3KK7>1f^y3>(D7H 
UXfctt/S-TS + ir *y >/a y □ y 2 <DT K U^M^* 

#^§--c&£. fit, xyu y K:«kOTffi/U4 OK/ 
■JyS?IH»ffl6 0*6±tt/XX2 OtJtLT^^'Jy K 
^^3 >^»"TS^yu *y HtMSU^X^ 7 2 0Sftff 
[0 2 2 4] LWoT, xyU7h«il/yX?7 2 

&*3, X7 r 'J y HI«I/yX^ 7 2 ttSft<07 H 



3 >07yj y Hfc#l6^rflB<kd:oT^«, 
[0 2 2 5] MZ. xyj7 h«iI/y7^7 2Sffl^ 
fc±&/\*X • H5>"tf* is a ><D'J b^^m^ZZ>^X 

[0 2 2 6] ±&AX • b?>*f{?zsa >^§^^o7t 
A'X^J v zSfflmme 0(1 fOh7>ifi7y 3 >07 
FUJ*a*S, %tlt>~$~Z>3r"V 7ya7 / P7i7^)7 H UXW 

[0 2 2 7] dCDcfc^fC, BSlCjRT/N'XT/U *y5?3 0 

tCcfctltf, 7 7 P U 7 h h 7 >lf ^ y 3 >^ 

f£co^ t 7 y a 7 ^ CWt -5 >tf ^ >- 3 > 

[0 2 2 8] £c;fe, xyj7hMl/yX^7 2l:x7 p 
■J *y hL^h7 >+F27 i> 3 >C0T H UXiff^Sr-r^Ta 
«r***0l^ xyjyhLth7>if^5/3>fl)) 
« 7 y + 1 V '>a fiftffl t5 h 7 >1f 5/ 3 >*I 

^sststeitnn sa^'jh7<^^bf;Mb 

[0 2 2 9] HrEJBlRrX»2 0*ttSr«fffl-rn 

[0 2 3 0] [4. 2] xtf^->3 >/K^^r {'ii®^ 

©5*— Starrs h^>if^->3 >^fT$n^«^ 

uOttiRIt WE [3. 3] (b) (B3#I) XWIW 
L/cX tl ^ ~> 3 > A 777^ H&ttJ* \Z&^T± C 

^>'£>S^*^o C<7)«£\ xh'^^3 >/ty 7 7i:r- 
^ £ iSiffi S i±T l» « m t ±{4/\* X £ % ?t S tl^c b 5 >if 
*y3>ST^TU h7< S-frStCri'S^SfeSSd^ 

[0 2 3 1] fCT, **«fi*liTt4. CC0 c ta/<C«'& 

(C, Xh^y3>A 7 77^r-^07Fl/X<i:h7 

>-B s ^">3>97Ku^t*jt«-rs*»*»W5, -e 
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[0 2 3 2] COgfjsJcfC&tt* /U^ 

3 >*<fgfT£*lfc«3\ /XX:/U v$>lH»«6 Ott. * 
<Db"7 >*f9 2/3 ><D7 K UX <h, lWy3>/t-;7 
76 2 <£>7 H l/Xl/yXi' 6 4 fc2fi3ttT<r»<S7 H U 
X££it6£-f £ (co7H l/xoitttfi. zfay?m& 

7 K i/x**7 K ux us?7^fc»»arnT^fc»6t 

[0 2 3 3] C^gf/SfC^ntf, !W2/ 3 >/ty77 
[0 2 3 4] [4. 3] Tfi/U^bO'J b^^m^k\Z 

■sens. uWi&Tfi/u*5©u h7^»ss/i 
xyu y >?*«sw-Bi-3fc«&, /uyu ^ v**Bf3£Rpra 

[0 2 3 5] -^T, /U7U7yOM^ffiWttl) 

A^yj'yyU Tft/U^bU h &T«-^£§tt 

T±ttAXKJ8fTU fOX7 P U y MSS >tf ^ ^ 
a->tcT»J H9-fl*T«^SHi*"rs. tUT, ^O'J 

PU^ ^Kh5>1f^^3 ><0U K5-f *ff 5. 
[0 2 3 6] CG>flt]5!EK:«fcn«, Tfi/U^SOU 

[0 2 3 7] «Jh. **Jfi»J|<OHflBAX>'XT-Afl!)» 
mz-D^Tm.Wl,tz. KTTtt, **«»tBIC*5W-S/t 

[0 2 3 8] 0 6te, *««S»|gfc*tt*AX^Uy>? 

[0 2 3 9] B6f;:i5^T. /UyU7y3 0 0H « 
#«5 0 0-51 0(Cck^T±{&/\*X2 0 
IKOfcfrH. OT*5 1 2-5 2 2l:±oTTtt/U4 

[0 2 4 0] Sfc\ /U7'J7y3 0 0oy'Jyy*t 

•yxaRAM4 0 4*^MSnW5. *t7'>aR 



AM4 0 4HU f-^^yn7^#fiTftttt^o 

>^^^xgf$(r*f/rv-r^7 h uxoyny i7i^»tt$n 

— ^RAM4 0 2tt, +tyyaRAM40 
4©*yny ^rt»rpc^ij7 KU^O^yassttttU 
*f 7*>aRAM4 0 4 \Z&7n y tHZ&jgi£ 
tlT^S^— ^*t£<D^qE U 7 H l/70r-*T»4^ 
SiLTt^o *fc, ^^RAM4 0 2 ti, &:/ny^ 

I Xf - h2:ffij$LT^5 0 

[0 2 4 1] S7{t^'T«J5£OPgM/N*X'>X7 I -A 
^WlioT. B6l:Sl/&/UyiJ 7yR^U yy 

lilt ^n^n0 6lC^T«/$£#LT^^£T 
*f h?y tf>^xCC0^r yyaT*5iLTR« 

[0242] co»^«owaiittffisfiiT»c*-r. 

[0 2 4 3] 

CPU#0 : 7Kl/XA<0r-?Sj$oTV^ (7 
K u-x AKittE-rs CPU^t7 ^zlCO^^ ya^o 

yjyytt7'>a#0 : 7 Hl/XACOr-^^o 
T<ri&H. 7 K U'XA(C*f^"r^ya^^tcfi7 H UX 

CPU#1 : 7 KI/XB©T-?tXf - hMT^o 

yv^r ^'>ol# 1 : 7 K UXAC0^-^£X5r 
- HMTfiFoT^S 

CPU#3 : 7 K l/XA^f-i^ SXr- hMTJ*o 
HT, COctiJitHMttlB^S, CPU#0^7KUX 

mz-D^xwimr^o 

[0 2 4 4] (1) CPU#0H @6Mt7'>a^ 

±{£A*X#0fCR e a d b^>-*f? i/s> (7 H UX 
A) £fgfrr-5. 

[0 2 4 5] (2) Axyjyy#0ll _t{£/\ # X#0 
frtmm&S 0 4£«ftLTh^>1f^>'3 ><Dffi^ 

(Read) M7FI/X (A) £f#£. d*ie>cD«?8 
ft ±tth7>f?'>3>;^773 1 2. *ify — K 
ESS 3 1 8, T&AXtt3;^J5£[5]?&3 1 4i:x^^n 
S. -T (2.1) ±fih5>U f ^y3>/ty773 
12(t A**tlfc±ffiAX • h^>if^^3><0® 
a. 7 H l/XR^xyj 7 h I D^i*l:i4/U h 7 >f 
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(CPU. /U7'J r /§) <D I DiSKx-yx> h 
WTO b?>1ft7is-3 ><D I D^T^^), 

[0 2 4 6] COl^TH h^>-tf^^> 

3>ig "Re ad" . "A" R#R e a d 

if^y 3 >A7773 1 2KtttrtSft*. 
[0 2 4 7] (2.2) ^^U-HH»3 1 814. XflZtl 

^artic^fi-rs^s^sii^s. cote, *?\ * 

^*«ttHiU tl/J^3 5 0$^LTi'^RAM4 
0 2l:AOTSo ^^RAM4 0 2(t A*j£*Ufc*f> 
"rvi?* iZjstfcT Z> 7 a yi7<D? ^ffSgRtfX^— b £ 
*>/iJ-Kl°]&3 1 8fcfi-r. 
[0 2 4 8] fifV— K@tt3 1 8(4, ^^RAM4 0 
2*^il*nT*fc^y<t h^>"tf^7 S/a > • 7 Kl/X 

Mf. +f 7yaRAM4 0 4(^CRead(D^t^7 ; 

[0 2 4 9] — pj##yj;— ao«fttt, +ty>i 
RAM 4 0 4rtfc«;R e a d^f^T-^^^i 
^SCt&ODT, ^yu-HlHlf»3 1 8ttRe ad^B 
2&T£7 H U-X AJ3*f*rs^U v y yaOXr- 

h£LT, ^f - h I STtt/Uffl*«3ti»3 1 4 I: 

SWT, 9 if*}— KEH&3 1 8tt, ^^RAM4 0 2^ 
SS*»Ro :/n y 2? SftOXr- h t>T&AX tti 
/jfM&3tt3 1 4ICffi^-r^o 

[0 2 5 0] COftffWTtt» yjryS?*^y^3.# 0 
Ktt7 Kl/XA»C*f^"r^yD^^{z7 K l/XB(7)f~ 
?^7f - hMTM^nxt^OT, 9 if*) — KEIB 
3 1 8^6TttAXffl*fiJ^lHl»3 1 4^tt, Read 
^S*r-^ (7HUXA) #??ttL&l*££&3ft-rx 

[0 2 5 1 ] (2. 3) TftA'Affi^J^telB 314H « 
^5 0 4avbA2>£*lZi: b^>-tf? i/ 3 XDMmt. 
^yij-HBtt3 1 8a>SA**ft*:h5>1f2^3> 

• 7 K l/XOXx-hil:!^, TftA'XKttJ^-r^ 

^«£[h!B3 1 4MU «ftl6a«t5*^l:ia3X 

tt 4 <D®.m\zm\ mm 2 zmmTzmstem 5 vmm 

[0 2 5 2] u^affitH ±tt/U • h 5 >-tf ^ i> 



3>liReadt»0, Re ad(07H l/XCMT^y 
U y y =f t y ->a # 0 (OXf - h B I &(JD"C, ffltf) 1 R 

K3 1 4(4±fi/tXOh7>1f^y3>Sx^J-7 h 
U T&AXK*fLT7 Ki/XA(Df-^$g*t^R 
e ad^frt^tRJlt^o 
[0 2 5 3] T{4/\*XHJ^«^tpIS&3 1 4<75f»J^iS^ 
te, TftAX b7>*fi7is3 >^j« • 3 3 0 

A77£*l£ 0 &*3, CCQi££-fcj; % Jbfi/UOReadli 
X^U y h^^t, T{4/N*xa^3«^[Hlg&3 1 4 
tt, X^U 7 b^fTofcCt^fM^ffi^f^ £ 
0«*tt±(S:/tX h7>1f*y3>/ty77 3 1 2{Cff 

BftStl*. l^X#>X£/3EISI».3 • 

[0 2 5 4] (2.4) T&AX h^>if^^ 3 • ft 

#SEM»3 3 0tt, ^AStt&f9Stt«fcttoT, T YV 
XA©T-^SE*t5Re a d H^>if^^ 3 
tf-T*. f^^rtc, T&Ax h^>-tf>>^3>^ * 
@»3 3 0«:, Ttt/tX7-t h U— >a >{6]g&3 2 8 
Kflr^ffi-Sf £?6U cn*SttfcTfi/U7-t'M/ 
— ^3>EIB3 2 8tt, TffiA*XCDffiffi«Sf#Sfc«)fc 
ft-^-^ 5 1 4^eTfi/Ul:«LT7-t:M/-y3 > 
m-^fg-r^e ^OflTlift/tXUM7-li h 5/ 

EI»3 2 8tt, Tfi/U7-l:M/-y3>@i83 2 8 

l©/US*ttfi6»f«5 1 2*>S», g/U 

ffTSS^5^€:2|9|5t-rs. fit, T<£AX7-t:h 
U-->3>Ifi]?S3 2 8tt, T{4AX(Z*fLTh^>1f^ 
zs3 >i)mft7%f&t.t*^tzLt.&\Z}&1lrty7 7 3 6 2C 

^>ifi?->3 >*J* • «j$[s]?&3 3 0T^J5£^tlfcRe 
a d^A'777 3 6 2*>S«*R5 1 6^g6LT 

[0 2 5 5] (2.5) ^OiaiCLTAX^UyyffO^ 

1 6 SJBffibT/t^yiJ 7i?# 0 
tl, ^tayb9>1f9->3>mm (Read) ^7KU 
X (A) *«Tfl:AX h 7 >1f i7 y a >/1 y 7 7 3 2 6 I: 

[0 2 5 6] (2.6) UX*>X^fiJclHlK3 1 0 tt, Tti 

/txtH^4HIElHl»3 l 4^exyj7 h£fTo£:e:££ 
^ricL- ±ffiA*# o Kta^-r-s. &*3, CPU#0 

^/U7'J yy# 0*6B^T<^^O. 
[0 2 5 7] (3) /Uyj ry >?# 0 tt. BftE ( 2 ) <D 
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7 3 3 6iZ&&£i£Z> 0 Sfc, /U^Jyy#Oll X 
tT^->3 >*iBSa«&tt, ±&AX# O'vOD I n v a 
I idateh7>f^y3>^«L, $6t3Tffi/N* 
X'xOW r i teBackh7 >1f 27 v 3 ><95Efr £>g 

g*r*jjrr*. -r&:b*b, (3.0 TttAxai*«jeiaK 

3 14H #IS<2.3) fc*l*S3^U— K0tt3 1 8^ 
6©W/ji:S^*XK^^3 >Ofigftfl«f 5. xfc: 
£~>3 >a*i&5£&3<Z>»4, h^>lf^>3 >COZ HU 
Xl:»*t5*t 7'>a^D7^^ «&<Z>7' KUvUCcfc 

— HtfMXttEXttST**) «^-e»*. 

T, TttAXffl*t93eEltt3 1 4»4, N^>1f^->3> 

- h#MXttEXtts-e*-3&»ftfctt, yu 

<5. CO«3g*S*l4, '>oL^JfflI[aiS&3 2 2 (CA^ 

£n<5„ &43, TteAXffi^#lJ£ig&3 \Afr*>*c*y 

[0 2 5 8] £<B»ffs«-ett. SJMtttgtUT. yU7 

7^i:tt7KUXBOr-^^Xr-h M Trteifrt S nt 
t^£<, Ifc^oT, TteA**ffi*«S[g»3 1 4fcL y 
U 7^t7 ^#0Mt^y 3 >**4£Jfi£#l5£U 
7 HUXBS + i'y '>a»Wigtt3 2 2 KM^t**. 

[0 2 5 9] (3.2) TffiAXlH*fl3eig5»3 1 4C0tti^ 
*S»ffiofc*^-y*>zLSd»IsIK3 2 2tt, ffi ?j fC 
FU*»*«:**y ->a.RAM4 0 4\ZXtl 
f-5o +t7vaRAM4 0 4H ^<0 7h # l/XttSl: 

SO't. Xt^V3>»fyD7i7^T-^«:Xt^'> 

a>A77r 3 3 6l:|H*L, SK^d y ^ 

ICTS. Xt^y 3 >/\'777 3 3 6lt ^u/v'j.R 

AM 4 0 4*>SSt*«r>fc7 r -*fc»lfrr*. 

[0 2 6 0] *^y^3L«»0B3 2 2»4 % 1MB 

7 Kl/X«aSxe^y3 >A7 7 7 3 3 6 KA^f 
£0 Xt^ya>A 7 773 3 6H COTHl/XM/ 
£, flME** 7'>aRAM4 0 4i^Sttaofcr- ^ 

[0 2 6 1] CGOftf^JTte, 7Hl/7BI:^-T5 7 
n7>Of-^*t7'>aRAM4 04*Sxei7S/ 
3>/t7 77 3 3 6l:»SfflSft, tt7'>aRAM4 
0 4 *4^<7>^-* £7 H I/X B i»«ft»Ttt*lt«. 

[0 2 6 2] £<0teft, +tyxaRAM4 0 4O7H 
^XBlc»j6"TS^ny^»4«**n* Readh7> 
if ^ 5>3 >^«efflT*-5tt«4:a:S. 

[0 2 6 3] C^oK, H6<7)«Ej«T?tt, Xt^ya 



>»*^D7J6XW'>3 >rty-7r 3 3 6{'ii® 

fc^ot, C0>#js£T?tt. Xt^y 3 >l:|*^Inva 
I i d a t eRtAvr i teBac kMI^T*^ 
fc"ft3, TftAX-vCD h^>-tf^> 3 >C05£?f%f(D 

[0 2 6 4] (3.3) Ttt/X*fflaflseia»3 1 4fcL X 

3 1 s^^^en^xt^ya >»«yD7?oxf 

-HMi:l^, T&AXKWr t teBack^ 

[0 2 6 5] COftfHflTtt, Re adC07K UXAl; 
^■T^yPy ^frt4T K 1/XBCOt-^^Xt- hM 

£"Tt>* TffiAXICW r i teBac k&ffv d t^R 

[0 2 6 6] dO#iJS«g*tt, ±fi/U h^>1f^7 V3 

[0 2 6 7] /fcis, dtf^JSdgoXWr i teBac 
k <Df£ff\t* Wzm.Wrz>±&rtX # 0 ^<D I n v a 1 

i da t etf«^TLfc»K:fTt>*l*. 

[0 2 6 8] (3. 4) _h{4/\*Xffi^*J^EHlB 3 1 6 »4. ffi 
E(2.3) K43W-**y«J — F0»3 1 8*60HJ*l:« 
0'$, flfrf2Tfi/\*Xt±i^fiJ^l5igS3 1 4tmm\zLx, 
xt^y3>^§ffl£n o CCfXt^xa/^ 
*»t«S$tlfc«&t4, ±&AXffi^J5g[H]g&3 1 6 

BES^a 7 ^ i:»tt*nT^5r-? ©Xf - h) 
\ZM-3Z. «rffi«l SoafliJKfiEoTi&AX^O I n 
v a I idate 0«frt«fc3t*rs. fit, ±{£AX 
tti^JStEBS 1 6 14, dOftseJCJESUT. Inval 
idate eo«*TS#3RT*«^t±tenx h 5 >tf ^ 
i/ 3 • «&[eI& 3 0 4 (CttJ^-r^o 

[0 2 6 9] dO«^*SitlKt)«:±ffi/tX h^>1f^ 
v 3 • fiU3H]&& 3 0 4 tt. Invalidate 

h^>1f^^3 ±P*\Z* ±tt/U7-th 

U-->3>tHlSS3 0 2lC»LT7-ehU-->3 

fit, ifiAx# oofltfflfli*** Sti&Sl, 

±&AX h^>if ^->3 >±«c • «^EilB3 0 4^bffi 
*A*7 7r 3 6 0 ^LT, ±ft/U# 0CI nva ! 
i d a t ea*3EfT*ns, 

[0 2 7 0] C<0»f^«Tf4, ±{4/N*Xffl^7*»J5£[HlB3 

i6»4, xbf^->3>** J eBt«3er*. cm ± 

{4/\ # X h ^ >1t'^ ^ 3 >^J5R^J$(olgS 3 0 4i:tlnv 
a ! i d a t e^4fij$ft, ±ii/N*X# 0 (Dlh'^a 
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5-f>ias3»<w^i>x^Atm«. cpu#oa^ 

©Read <D%frW+K 7 ^TW&fc 0 'Am. a*x :/ U y 
^#0*^±t/U#0l:JtLT I n v a 1 idate 

[0 2 7 1] &±\Z®.WLtz (3) WfflStt. ffirig 

(2) (Dmmtmm&ftLTfTtitiz. -eux, cituw 

*->XfATIl (2) lr^<jl#<Dh^>if^-> 
3>ffl3 ( (4) ~ (8) ) i, (3) KigKxt^i/ 
3>fiaS ( (9) ~ (1 1) ) *xXtAC 

[0 2 7 2] (4) lit. tftia (2) T 

TftAx irfgfT^nfc h 7 >-tf ? -> 3 > £qE- *T -5. 

T&frtS, AX7'J-y^# lt± t <t*fjg?5 1 6fr*>T& 
A'X • h 7 >-*fi? is 3 ><nM£k (Re ad) 2&.ZfT K 1/ 
X (A) £f#T. cne»<D«^^T{4h7>-tfi7->3> 
'^773 2 6. i?y'J-HBB3 1 8. _k&A*Xttlxj 
¥d£lelB3 1 GCA^f*. T&fc^. (4.1) T{£h5? 
>1f:7:>3 >/\'-y 77 3 2 6te. A77£*i;tT&A*X • 

->3 >£f£frL£:A*X7*'J -yv<D I D&£*T{j£a*X h 5 

[0 2 7 3] d«»i^jT«. b 5 a >mm 

"Read" . T K l^X "A" ^fiSgj^T&A'X h ^ 
>if^^a >A 7 7 7 3 2 6fc*tt£ttS. 

[0 2 7 4] (4.2) ^^U-KH»3 1 8 tt. li&at<Z>X 
^7^(2.1) iH«l:l,Ti'i'RAM4 0 2^iU 

yv^-f -;/->j.# lCDX^— hSriH^, -?-COX^— h Sr 

±{SA*xaj^j5tiHigs3 1 6izm^-r-5„ 

[0 2 7 5] d^JTtt, 7*UyS>*+y5/3.# lit. 
R e a dOflT- ^SrX-^- h MTjftWLTUSO 
"C. FHK3 1 8fre>it. Xf-hM^tfl 

^-t&A'XtiiTlfiJSIIl&S 1 6lC^-A^tX-5. 

[0 2 7 6] (4.3) ±&A*Xti3^2|3J^l5lgS3 1 6 it. « 
-Sf^?5 1 6j^6A#£*lfch7>-tf7£'3>gig<h:5'$'' 

■J-K151&3 i 8^<E>xti^nrzb^yifi7'>3>iztt 
t^^f-hofist^f,, ±&a*x# i KigfrTSl- 
7>tfi7-> 3 >£*fcrr&. CCT, ±&A*X # 1 Kfg 

&\ztemi oommiz'&o. ccDm^mx'it. ^rti<z> 

fflm&fr$:mmLtzm£X-*>> Re adOigfT7WfcSg£ 

n*. ^o±e:/\*xai^^[5igS3 i 6o*jt^a. 

±& A'X b 3 >2itiL • &m®%,3 0 4\Z\+) 

[0 2 7 7] (4.4) ±(4y\-Xh7>1fi/i>3>^fi)t.« 
J$Ih18S 3 0 4 fct, #A6tlfc^«g*trSeoT. 7 HI' 



jsrr-s. m&f\z. ±&/\'x h^>ifi7->3 >^ • 

lEl8S3 0 4tt. ±&AXT-t'M^--> 3 >Eli^3 o 2 

— ^3 >IeIS& 3 0 2 it. ±fe/U# 1 <£H£ffltt£^-57c 
«&fc:te^R5 0 0j5>«3±&a'X# 1 l:^LT7-k'M/ 

— ->3 >m^S:%-r^. ifi/U7-t'M/- 

X3S&3 2 8fS. d©7-tfM/-y 3 >flfi : ^ 
tsffiro/uyij y 5?OyC^R*«|g^fi^5 o 2*> 
6 ^. A'X yuj/y#i tf*±ffi/tx # 1 LT h =7 > 
If 7^3 >$r^fT-C€r^^S^^*iJ^f -5. tVX. _b 
&A'x# 1 l;SLT h^>1f^-> a >a*fgfrW£g<h&o 
fct^lC. -h<4/N*X>-ehU--> 3 >lilK3 0 2ttffi 

±fe/N*X h^>-tf^->3 >^fig • «^f|3lg|3 o 4-e£fi)t 
^tlfcR e adi)W7773 6 0j&>Ste#iBl5 0 4 
S:^SLT-h{4AX# 1 13%?t£*X-5„ 

[0 2 7 8] (4.5) COi^CLT/U^'Jyvftlidt 
±&A*XlC*fLT^fTL7cR e adli ±ttA^*>6» 
0 4£g4LT/U7'U-7y# 1 e#tC^tli^S 
tl, -etD b^>-*f?->3 >mm (Read) mS-T 
X (A) rtijb&A'X H^>-tfi7^ 3 >/\*-y 77 3 1 2 (C 

[0 2 7 9] (5) ±ffi/U#lt:a«$ftfcCPU# 

2srjc# 3 it, /n*xt*u *^e_hfi!:/\*x# i icfg 

ff $n7tR e a d $: ; &-^-r'&. ddT, CPU#3fi 

T^-5©-C. CPU#3li^Re adl^LTH I T 
MSrXX-yaiTJ-r^xtifct. 7 KUXA»C*fJ^-rs 
+ ->aLyn-y ^CDx— ^$:Jifi:/tX# 1 IZffiTjT 
-5. 

[0 2 8 0] (6) yU7'iJr/#llt CPU#3^ 
^.m^^tlTcX-^— hM(Dr- ^.JC«fcoTg#C»7*'J -y 

fc^-co^-^^ai^L, $^i:Tt/Ul:»LTHlT 

M$:XX-7°ffi^-rs. fLT. /UyU"/y#lli, 

T/J:t)^, (6.1) CPU#3*^ffl7J^nt 
Xf-hM©f-5'li. 1 0 SrSftLT/N'X^ 

■J y ^# Z\<D^— fit. ±.U??3 5 

2^LT+t7XaRAM4 0 4 Id A^J 
13. 2 2€:igSLTTfir/\*Xtcai77^n-5. d 

' T. +fvi'aRAM4 0 4Of37'D7i;C!)r-i' 
F^^Ji^EC PU# 3 i^^nf— ^irckoTSfrStl 

u©i^©+t7'>aRAM4 0 4 rtl^45WS5E^ 
7"Dy C?<n&%.it'A<OJ:oiZLTftt>nz>. -rt£t>*,. 
Xt77"(4.5) lc^Lfc«fcri{z, ;U7"'Jr^# Hi. 
§£#-L{4A*XtC}ttLTf£fTL£:R e a d^«^|g5 0 
4£*£E&LTfl2 0£.tftf*. C©±fi/UReadl-7> 
■tfi7->3 >£D7 KUX7j<TfeA*Xti}^¥Jj3£lElSK3 1 4^ 
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ItlsXlrV y Xi*j»|5iB 3 2 2 IZ A2>£*l£o y 
^aLtt»0»3 2 2tt, C07Hl/Xf»e<>f7 
^XSrfc&tUU C^>T7^7fi^t7'>aRA 

T£* CO J: 5 t LTftSShft^ □ y ^ l:# LTfi^ 

«*H6 5 2 2fr£>TW*X\zmJ]£tLtcT—f\t. AX 
yjyy#Ol:J:oT«Oa$*l«i:*l:, ;>W>*^ 

[0 2 8 1] (6.2) /Uyu^y# 1 **6TttAXlC» 

r*x*— ^aaa, TffiAxx5E-yaj**j«Ei»3 

3 2l:H mm&S 0 6;4>S<8±teAX<BX3* — 7*6* 

t, Xf-;^(4.1) tTfi/Uh7>f^y 3 >A77 
73 3 0l:tttt$ftfcTffi/tx- H^>if^v3>oa 
«t» ±ffiAxa^W3t0B3 1 6^fy^(4.2) "C 

tti*£j5Jc!sIg&"3 3 2 tt, T^/N*Xh^>if^->3>0il 

«tt2*afflLfc«fi-tt, T&AXXX-:/ffi73£/$lI] 
B3 3 2WU T&AX H^>1f^:> 3 
y+t7va^f-h R ±<£ AX XX- >^e*C0 Jfi 
S«l 2<D^liJ«£oTXX-:/ffi^££j# 

[0 2 8 2] COWflsfll-etdU TftA'X h^>1f^3 
>Oia**Readt-, yUy^ty^iOXf-h 

tt/t*** — :/UJ2j£j«0tt3 3 2*4H I TM^fflM 

[0 2 8 3] (6.3) yjyi;*t-r>afl)*Xf-Hi 
^^H«EI»3 2 4T*3tStlS. ^yMffEel2S3 2 4 

T-y^(4.5) tC&^TJLftAX H7>1f^y3>Ay7 
73 12tttttSftfc±fi;U. h5>1fjya>«)l 

a^stis. ^^nsi3jS3 2 4"ii envois 

+ t7Va^Xf-h^gt^o C<7)«|Ttt, ±{4 
AX X X - -ftg&WH I T MT±& AX h 5 >tf ^ x a 

[0 2 8 4] Sfc, *^H#t(hIB3 2 4tt, ±&AX H 
7 >1f ^ i>3 >ny?T 3 1 2^b S^>1f^'>3 ><D 
7KU7A6ff, C(D7Kl/XAi:^Xf-hS(i: 
2 0 (CA^T^o 9 9*7<i M3K3 
2 0tt. :07Pl/XAW>f7^X»WyRAM 
4 0 4lCA»LT^^»«(0»*iftjt*ff i^*^Py 



2 KAA LTSeyP7^CDXf-h$^It-5o 
[0 2 8 5] (7) AX7'J7y#0ll Tfi/Ui;^ 

3>JS«r*4ftttiU ±ffi/t*#0fc#r5Jfc#©£j££ff 

c<D«-ett, T&/N*x±tc(iAxyu^^#oxi^ 

AX^U l*«»|tStlT^*«ttttfl!)-e. 

'Jy^oit ME (6) tvuyu7v#i^6Tfi: 
Axtca^^nfc^-^^xx-yw^^^^^m-r^ 

[0 2 8 6] sr. /Uyj7y#0H CPU#0i: 
JS«F£ff 7fci6l:xyU y hiS^h^>1f^Sx 3 
fi£U ±fi/tX#0±fcKffr*. AX^U'yS? 
#0tt, CPU# 0 (0^X7=— HSIIMiprsfca&K, X 

x-yta^^^LTji{iAx# st, 

/X X :/ U y 5? # 0 tt , Ttt/tX* 6 » <b ft & 5*— * S f 

S/#0H g ^CO^'J yy+t 3> S^CDXt^— h^fl 
-T^o r«Cto*. (7.1) xyj-;h«StitBB3 0 6 
it. flWttS 1 8A^TffiAX^JC-yiS**«A**n 
±{4AX h^>if^S^3 - ««FEIB3 0 4 

r«. r&fot, xyu7HM4«3 0 6(t t 

fiyUXX-ygS^, X^U7hSJSh7>if^y 3 

xyj-v h*«^J5R@B3 0 6tt, Tfi/UXX-^ 
±fth7>f^y 3 >A7773 1 2 
KttttSftTH* h7>^yg»|«[l:S^t, 
>1f^i>3 >%fT7cC0C PUl:SLtxyu y MESh 
9>tf^5>3>*i««***j«r*. ±4fch5>1f^'> 
3>A'7 7r3 1 2lz\Z. ±fi/a^6S»«ofch5 
>1f^^3>0)«« OS, 7FI/X, xyiJyUD 

TO^S. X7 p U7Mf§4«3 0 6lt uOlfih 
^>if^->3 >A7 77 3 1 2^6Xy>J *y h^fr^fc 

h^>-tf^>3 >&tkmis. ^c<n h?>+f? i/ 3 xdx 

yj *y h I D^e*<0 b7>*f{7zsm >&¥&ff LfzC P 

u©i DSr&tfcLT, skcpu_i Dt#rs^yu 

*y hlt^h^>if^i>3 >Sr^fitr-5. 
[0 2 8 7] Ccoft^JT^, Axy«J7y#l^etli 
^J^tlfcH I TMO«f4«OT«5 1 8^6A*Stl 

J5£[HlSS 3 0 611 Jiffir h^>tf^f>3 >Ay77 3 1 2 
^bXyj7H^fT-pfch7>1f^y3>^^HiL, ^e* 
<£> h v>1f^f>3 >^%fT7EC PU<7) I D (xyU7h 
IDC^itlTUSo CdT*f4#0) €r«tt!U d^OC 
PU# 0 rc*trsx^U -y h^h^>1f^ 
fiE*^*±tt/KX h V>+f£7 >'3 >^fig • «^[h1B3 0 

4\zmj)-rz> 0 

[0 2 8 8] Jiffi/N-X h ^ >if ^ x a >^fig • ^SpIhIB 
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3 0 4fi, Z<D$a<$}\z&-3\,\TX7V y b&&by>1f 
2->3>$:3i!$.T2>. fUT, ±&AX7-fcf h V-is 
a >@SS3 0 2 lcT±&A-*«&ffl«£#»Lfc<h;i;5 
T. 0 4j4><3_kftA'X#0 C-f-fflX^'J >y hj£ 

[0 2 8 9] (7.2) AX:/'J yi?# Ofi. «*fgl5 18 
^e^fcTfeA'XX^-T'^i:. ttEX7-?:?<2.5) 
TT&/UH7>if?x3>;'Cy77 3 2 6 K*tt*tl 
fcT&A'X • h^^ya^itl:!^, ±&A 

arm i zmm-rzm&iz 7 v>mm\z 

ftoTfft^ ^2$Sffl-r-5«^-ic«fltrlB*8coMMij 

& 3 o 8 -efTfrti, £.m2titz?.x-zftiiMtmm&5 

0 6£^LT±{£AX# 0KHJ7J$ft-5. C<D^JT«. 
XX-:7*tti7j£LTH I T*{±fe/U# 0 KfflTj^tl 

[0 2 9 0] (7.3) yuyj'yy#0lt /U^J-;-; 

# i a» e. t&ax k m ^ $ *i7cg$r -v y -> a. 5 s - * 

AM 4 0 4IC|g#3-r-5. fftfc-S. X^y-fa. 1) t'T 

>tt/uyy y y# o itcxf t $n. z.<d£h*t& 

7312 t1S^^nTti-5T Kl/X£S£tb"LT^-\- -y 
3-«iPlHlg&3 2 2tt-$.*.5. ^LT. *f vS'aMWg 
&3 2 2fi. dOTT KUX^S-f >7^«y ^X£»ifiU 
dO-f>T7i'XfI^f7->aRAM4 0 4fC#X. 

T, +VyyaRAM4 0 4m * A- -y ->3.frJ»[5!5& 
3 2 2K«k^Tm5££*lfc7n-y?fc:#LT. «^«(5 
2 ZfribXtt-ZntL^r— f&m^iLtS. £c:fc. Z\<D<ko 
i:LT*t7->aRAM4 0 4!Cte*rt£ftfc«#f7 i -;S' 
te, tW+fr/aRAM4 0 4*^«^ig5 10 5: 

tf-LT_ti£Ax# o ttts^^ns. 

[0 2 9 1] Axyj >y-^#0{4. T&A* 

X^ecO^tCfc^Tft^cT KUXACDgff^-^^y 
U -y + -y # 0 t^K. ±.&A*X # 1 

[0 2 9 2] (7.4) ^^M«flHl8S3 2 4 14. flPHft 5 1 x 

8^ef#en-5T&/\'xxx-y^i. x^yzftt. 

5) T'T&AX h7>f^->a >A 7773 2 6 I'feiW 

fiCA-XX^-T'ie^H I TMTTfeAX b^>-*fi7> 
3>fi<Re adfrOTT. &Xir- M4S iftJEStl-S. 
[0 2 9 3] Sfc. ^^MS&r(HlK3 2 4fi. Tfi/U K 
7>f{'y 3 >A 7 773 1 2^6T{£A'XK:i£frL£: 



R e a d h 7 >+f^ v 3 >C37 K l/X^f , dOTKU 
X£ fifties X5f~ hH&3 2 0 

5. ^ify^ HI5IBS3 2 Ote. COTHl/^iiDOf"; 
^XgR£*yRAM4 0 2 C LT»#tgx€rff 
t/o-vi'SStL, £££7 K^XOT^gflRtfltflie 
*Xf-h£^i'RAM4 0 2 JcATjLTSK^Py^ 

[0 2 94] (8) tfriB (2) iristt-sxyg y b<Dt£ 
^o^±&A-x#0£*S:i?iLfccpu#o«. A 

xyj 0^<=,_h&A*X# 0 t^fr^tlfcxyij y 

^OT^7p-y£Mc#£iitr. crott. /ut" 

U O^ecOXX-yttJTjH I Tfc«fc0CPU#.0 

<D§tt^SX5?-y^f4H I TiTSO. dCDijgjiL C 
PU# Ott^^^P-y ^OOXt^— h^MES I 7"D Kn 

[0295] o) eic^en. mm (3) w^sicgg 

<xf^-> 3 >cDi!!lStCt3tiTi5i^-r-5. COT (9) ~ 
(11) Kifflltt, 'i^-rLfefitfiS (4) ~ (8) coMS 

[0 2 9 6] WsSX-^-yy(3.4) KTf£7?£ft£: I n v 
a 1 idate £§tt!Ko7cJifi!:A*X# 0±CD§C PU 
«. I n v a 1 idate ©M^^*n >y ir&Mxhit 
-?2>. C<DMT:IZ. I n v a 1 i d a t ettTh'UXB 
('^fT-SfeCDT^O. CPUS 1 \&T H I/X Bfflr — & 
^r-t-MtrSf-jTHi.. UfcTjtoT. CPU#1 
«. Invalidate tr^TS^Si LT. Ji{4A 
X# OJC^fLTH I TM^tb^L, 7 K 1/XBC7"D >y 
^OTX5r— hMCD^— ^S±ti/U# OtCtHTj-f-S. -E" 
LT. CPU#0ti. *tyya©ai7'Dyi?OXf 
— hS-M^e I CfjgfS. 

[0 2 9 7] (1 0) /\*xyj -y 0(4. Inval 
i d a t etc»/t>LTCPU# li^Stl^nfcf- 

It'Jy 3 >A777 3 3 6CDrt<g£Htrf--5. T?Et^ 
^. lWy3>A 7 77 3 3 6l:li, fT'lCX^y 7 
(3.2) T+t7xaRAM4 0 4 (Cteijfl^nTUfcT H 
UXBCO^— ^75<iIjSLTI/i-5^. CCO^— ^Ic^L 
T, CPUS 1 frZm^mZtlTgfzT bUZBtD&m 

[0 2 9 8] (11) (11. 1)/\*X^U y~J# 0 tt. BfliE 
Xf7y(3.3) (CTge^±^AX# 0 \zm.ftLtz I n 
v a 1 i d a t e&Mm&S 0 4 S-^LTUOiitr.. C 
©Inval idate £gtt5t^fcT&A*X¥<l3t[Hl?& 
3 14«. ±(4h7>-t)-*i7^3 >/\'-y7 7 3 1 2 Icteiffl 
StlT^SWr i t e B a c kSgOfiJ^f (fltrlSX 
T7 7"(3.3) #HH) S-gg^-UiL, dtllcSeoTWr i t 
e B a c 
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[0 2 9 9] COiftfl-CH X^^^(3.3) CTWr 
i t e B a c k7&*&g<h£J£$ftTt^£>tf)T, Tfi/U 
thJiPm®&3 1 4te, 7HI/ZB©T-*e*SHt 
fc»©W r i teBack C05£fr ^"T t 
iffitS, T&A'X h^>-tfi7-> 3 > 

• 3 3 0 (CtU^t*'5o 

[0 3 0 0] <U.2)Ctt*gttttt>fcTtt/tX h^>-tf 
^>3>£*$ -fit&IEItt3 3 Ote, 7H^XBI:^^t 
COWr i teBack h 9 >1f £ > 3 >££j5£-r-5o -fr 
LT, CKDWr i t e B a c ktt. Ttt/UT-tM/ 

[0 3 0 1] (11.3)£&* Tfimxffl*«t[S&3 1 4 
^6OTr i t e B a c k«SfcL * S^MflplIltt 
3 2 2 t3t)A^7$tl^o yS' a. « 

»iB3 2 2lt xWy3>Ay7r 3 3 6*67K 

2 2 LTTtt/XXKlUrtStl*. 
[0 3 0 2] CCOcfc^trLT, /U7U5/^#0i^O 
Wr i teBackCcfcoT, 7 K BO-r— **** 

[0 3 0 3] 2 . Ct-tK* L tS«fi»« 1 tt, 

PgJI AX *>X 5r A H*^T, AX (&«»Wttf6jW £ j£Ig 

[0 3 0 4] <hd^T% — O^fSg/SAX^X^i^KS 

[0 3 0 5] TUtD*. W]WKttftO/rxh5>*f£S/ 
CC*W*X:/iJs/ HJESSSriEttfCRfTTcOCPUtCig-r 
xyu y h I D£:0*-K. a*OBl/U'>7fATJ4, 

(0 3 0 6] 

X^'J y h I D = CPU_I D + b?>1ft7isB > I D 
dCC, CPU_IDH BJBAXS'X^ArtO&CP 

[0 3 0 7] id5^ C^^^&xyj 7 I s I DT 
14, ">X-rA±t»ttRlflg/j:CPUC0ffl»3&*CPU_I 
DOt7Hfcl:i5t«E*tlTLS5. «*tf, CP 
U_I DIC 2 fcfy h#«0 3TS*lT(r>*«£'tt. ^X 

^A(c^pi^cpu^<asc^4<@t-Ps^$n^o c 



[0 3 0 8] ^t, mmj&mi<Dz:ii< is^T&cnm 

«fil:J:0yXfA f C tt«rarig& CPU 0>0ft#*B 6 n 
[0 3 0 9] *£ffijB3§2tt, £<0cfc5&li3W&IHtt 

[0 3 10] ±iSt&SW?i*ll^*lHlS 
§/U7U7 ^K-ttl-ettH^rfiDI D (£1 
T. yU^vIDi^) T#AX±T<£>b9 

[0 3 11] 

[»2] h I D = ^U y^I D + CP 

U_I D + b5>+F&zss > I D 

±Oh9>-tf^i>3 >OXyj y h I DCOfi|j5£«a9(C 
^ti: :? \ZfcZ> 0 

[0 3 12] CCT, CPU, /uyu^y, I /0& 
t'CO#X-yx>H0I Dte, #AX Zlhi\Z — %$ft\Zt& 

Z>&o\zfe$>z> 9 #JxJ£, 0 l TteTi&Axt'lSlfccDA 

T^3t^\ -e-tie^-X— S?x> MZ I D&-$x:Z>m&\Z 

tt. ±tt/UI:t)^TO I DiTfi/UlCO^TO I D 

TftAXXT/U ^ h I Dl:*W^'J 7 V I Dtt. AX 
7y0 2^W I D©55TfiAXI:^lr>TO I D£ 

[0 3 13] CO^xUciSt^T, ±ffi/tXOh9>1f^ 
^3 >l:^nxyu y b I Dtt. -t^ttAXSISfT 
IfeCPUOIDi, -C-<0CPUfZ*WSSKh9>1f 
^xa >0D I D*^3£A6tlS. IT, ±{4/\ # X • h 
9>if^^3>^X^U y hUTTflCAXlC h^>lf^ 

7c^Jii4/\*x * h =y y*f $ iss >coc p u_ i 

A*xy»J v^coT{4/XX(r*fT^^U vV I D^Jtjpxfc 

[0314] T&Axxyj v b i DoaommAx 
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>3 >£fi£ • &m®2& 3 3 0 Tff t>t\Z>. 
[0 3 15] Z<D£z>U7s7iJy hi DmOtttfttlZ 

etna, i^o±&rtx\z&wtimtiLCPU0mm*eE 

CD&£ig-S>-t d £ IC <fc r> X C P U <Z)<@&£*i^T d 
[0 3 16] 3felC. ISJfi»fl2 0TttAXX 

[0 3 17] 0 1 0« v ClOfMl^iSCi^xy 

fc, C0»|T1i, Tft/Uxy»J7 h I D^ftJOS 
T^^tC, Itt/WX^U y h I Dl:»l:^U y 5^ I 

3>IDtt^ e flT, CGTRfcAX • h^>-tf^^ 
3>IDf:yj7yID^#Jot^Ci:f: < fcO, TffiM 
XX7U y h I DOty b&£±<£A*XX:/y 7 M D 

"TSBHCtt. C©Tffi/U • h5>1f^^3 > I Drt*X 
y h£rfro*:A*x:/U y i?\zt$i**T h 9 >if ^ :>3 
> £ K ™ * ft £ -5 <fc 5 t c -r * o 
[0 3 18] ^CDcfc^lCTfiA'XXyU 7 h I 

[0319] z.<Dmi&\z&^Tte. ±{£a*x<dx • 

[0 3 2 0] 01 Hi, C!OS»««J2<D*3S:fr<fcSX7 p 
U y h I D©ttrt*jSriMIB-C**. 0tc^TJ;3 

tfy hsic&Scfc^jcRS-rso *lt, t&a-xx;/ 

tt, ±fi/UTOh5>if?x3 > I Dcotiy h&£l? 
^<&*J;5K:Ji&AXX7 r y y N I D£jfgiSLT, T 
&AX • h7>^-> 3 >ID«4lSt5. fit, d 
CDT&AX • h^>if £ X3 > I Dizyu 7vl D£tf 

*±tt/tXX7U-/ h I D©ty h&<h^L<-f<5. 
[0 3 2 1] CO«»f|2 0*iCKcl:ntf. itt/«7 
^'J v b I DiTtt/U^yy y h I Dt&mVy 
4&5»rtft'<, ±fi/Uxyj7 h I DtC^tt^C 
PU^IDiTft/UxyU v Y I D^tt-S^U 7V 
I D<h^tf7 L,fc#t>T\ C$>#Stf;:.fc 

*itf, ax;/ij 7 y <h C P U t $^I«(;l?ffif:S ^ c 



[0 3 2 2] &*3 % BLtTtt, AX^'Jyyi^Tti/t 

3 >i:^^xyy ^ h i D^t/r^-r-sct^'c^ 

5. d<0*§£\ /Uyj7yft TftAx^SStt^o 
1f^>3 > I D££j«U" COh7>1f^y 3 > I Die 

[0 3 2 3] £<0^#I2 f^^WSAfrW^X^ij y h 

SEfrSttfc h?>1ft7zsa >£AX;/U 7 y^y«J 
hbTT&AXfc h^>1f^i>3 >^%ff'T^«'&tCi5 

[0 3 2 4] CO^tJTti, /U7'U7yrtl:il2l:S 

TTtt/U^yyyHDSJfcgn. 012f3^"r^ 

frZMf&ZtL&o m^li. h^>1f 2 Z/3 > I D*«8 t 
yhTMSSCtt, flfa^-y;Uf42 5 6fl9»*»6«l 

3 > i D^ftfla^T&s^ffiffl-css^ss-rffiffl/ 

[0 3 2 5] ±fi/UC0 h 7 >if ^ y 3 >^X7*»J 7 h 
T£<h&£L7'ci§3\ /Uyj7ylt @12cofIf 

KfTTS h5>lf^'>3 >C0 h^>lfi7'>3 > I D<h-r 

yy I DSftlPLTTtt/UXyy y M Di 
T^> 0 fit, /U^Uyylt CO«fc5JCUT*»S 

ntTfi/uxyy y h i D&^yym\zttttiLT. t 
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